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TELEPHONIC PRINTING. 

A cable despatch to one of the New York daily newspapers 
announced recently that an Italian engineer now residing at 
Brussels, had invented an instrument which he calls the telecrip- 
tograph, and which will reproduce in print all conversations held 
over the telephone. If he has really done this, the doom of the 
typewriter has been sealed, since one would then have only to 
talk into a machine which would grind out the typewritten 
letters as fast as they were dictated. We surmise, however, that 
the inventor has not been working with English, a language, 
in which sounds and symbols often seem to have no connection. 
Probably the true meaning of the report is that the Italian 
engineer mentioned has ‘been developing a machine of the tel- 
autograph class, and the reporter was a little hazy about its 
workings when he sent out the despatch. We are not yet far 
enough advanced to build a machine which will convert spoken 
sounds into written symbols. 





STATISTICS OF THE ELECTRICAL INDUSTRIES. 

Two bulletins, issued recently by the Department of Com- 
merce and Labor, contain census reports upon the municipal elec- 
tric fire and police patrol systems and street and electric railways. 
We made note recently of the bulletin upon central electric 
light and power stations. 

Alarm Systems. 

The electric telegraph was applied to fire-alarm systems not 
many years after the practicability of transmitting messages 
electrically had been demonstrated. The record shows that the 
first electric fire-alarm was put in in 1852, but the new method 
did not seem to appeal to the city authorities, probably because 
the fire-fighting apparatus of that time was owned and operated 
by private companies. From 1852 to 1867 only fifteen systems 
had been introduced, but in 1868 ten more were added. The 
additions during one year did not reach this figure again until 
1880, and again in 1882, but from that time the number of sys- 
tems introduced each year increased rapidly until 1893, when 
fifty-three systems were installed. From this year on the num- 
ber declined, indicating that all the principal cities had or were 
rapidly putting in the new system. The number installed in 
1902 was twenty-five, the total number then in operation being 
764. The report, in addition to giving these statistics, describes 
the development of the fire-alarm boxes. The earlier types were 
mot entirely successful, because, in his hurry and excitement, 
the person who undertook to send in a call frequentlv opened the 
box and forgot to operate the signal. These difficulties have been 
overcome as they were met by making the system more and more 
automatic. The most effective time for fighting a fire is when 
it begins, and in this service the electric fire-alarm systems, 
both, manual and. automatic, are invaluable. 


Electric Railways. " 

The bulletin on street and electric railways in bulk demon- 
It 
is usual to date the success of the electric railway from the 
Richmond (Va.) road, which was put in operation in 1887. The 
figures for 1902 show that there were in operation during 


strates the marvelous development of the electric railway. 


that year 21,913 miles of single track operated by electric power. 
This was about ninety-seven per cent of all the street railway 
mileage. The total number of passengérs carried during that 
year by all the street railways was 4,809,554,438, equivalent 
to sixty-three rides per inhabitant of the United States. The 
total output of electric generators used to operate these roads 
was a little over 900,000 kilowatts. The total car mileage was 
1,099,256,744, nearly ninety-nine per. cent of this being passen- 
ger travel. This about cprrespgnds to ad ly service of seven’ 
cars each way between the earth and the moon every day of the 


year. The cost of constructing and equipping these roads was 
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$2,167,634,077. ‘The earnings from operation during 1902 were 
$247,553,999, of which $40,706,112 was surplus. 
of employés was 133,641, to whom was paid in wages during 
1902, $48,642,359. 


growth of the electric railway, for the electric systems as pointed 


The number 
These figures are indicative of the rapid 


out comprise nearly all the street railways of the country. This 
showing would be surprising had not attention been called at 
various times to the progress made by the electric system. 
More Mechanical Brakes Needed. 

One or two facts brought out by the bulletins should not be 
overlooked. During the year covered by the report, 1,218 persons 
While 


the persons injured form an almost inappreciable part of those 


were killed and 47,429 injured by the street railways. 


carried when expressed in per cent, being 0.000025 per cent killed 
and 0.001 per cent injured, there were just 1,218 more killed 
and 47,429 more injured than one could wish. Possibly there 
is some connection betweea these figures and the fact that of the 
64,618 cars 50,699 were provided with electric equipments, while 
less than twenty per cent were fitted with mechanical brakes. 
That nearly two-thirds of those killed were not passengers lends 
weight to the idea that the use of powerful brakes has not 


kept pace with the use of powerful driving mechanism. 





ONE OR TWO MOTORMEN ? 

Two accidents, occurring within one week on the elevated 
system in New York, have attracted the attention of the riding 
public of this city to the danger which necessarily exists, to 
a greater or less extent, in all systems of transportation. Serious 
accidents happening at far-away points attract but little com- 
ment, and are soon forgotten; but when trouble occurs upon 
the road which we use twice a day, and particularly when this 
trouble interferes with our movements, the operating com- 
panies are sure to be criticised severely for negligence, followed 
sometimes by attempts upon the part of the city authorities 
to enforce regulations which they believe will reduce the risk. 
As a result of the two accidents mentioned, a resolution was 
presented to the board of aldermen of this city which provided, 
among other things, that every train on the elevated railroad 
should have two motormen. that 


Wuereas, the increasing number of accidents on the ele- 
vated railroads of this city have amply demonstrated the in- 
creasing negligence of the management of these roads, by which 
the lives of the people who travel on these roads are constantly 
imperiled, and whereas the recent accident on the Third 
Avenue Elevated Railroad which resulted in a loss of life and 
injury to many passengers was caused by the present inade- 
quate system of employing only one motorman to regulate and 
run a train of cars, by which method the lives of a trainload 
of passengers depend on one man. 


How much good such a regulation would accomplish, and 


This resolution set forth 


how much risk it might introduce are questions for discussion. 
The following view of the New York Times seems to us to be 
extremely sensible: 

The remedy for the conditions here described, if they exist, 
appears to the aldermanic mind the “doubling up” of motor- 
men. But before applying the remedy, would it not be well 
seriously to enquire whether the lives of pene who travel 
by the elevated lines are put in jeopardy by the increasing 
carelessness of the management? As a statistical fact, we ven- 
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ture to say that there is not a transportation system in the world 
which handles a traffic comparable to that of the elevated rail- 
roads of Manhattan with so few accidents of any kind to the 
train mileage and with so little danger to passengers in pro- 
portion to the number carried. This immunity from accidents 
involving injury or loss of life is so remarkable that writers 
have fallen into the habit of speaking of the “luck” of the 
Manhattan management, as if to that and not to a very good 
system was due the safety of trains and structure. ° 

But if conditions were so bad as the aldermen think them 
would the remedy proposed meet the requirements of the case? 
It would be impossible to crowd two men into the little closet 
partitioned off for one. It would not hold them, and to make 
it larger would involve the reconstruction of the elevated rolling 
stock. Moreover, it is by no means certain that two men of 
divergent views and many topics of conversation would give 
any greater safety than one. They could not have equa! and 
co-ordinate jurisdiction in the management of the train. For 
this reason, if the man with his hand on the controller made a 
mistake, the trouble to be expected would result before the other 
could correct it. To place them in separate cars and give each 
control of the train would be an impossible arrangement. If 
they did not happen to think alike at one and the same instant 
the results of independent action would be more picturesque 
than satisfactory. 

The plan of the aldermen is an impracticable means of cor- 
recting an evil the existence of which is not established by any- 
thing in experience up to this time. ie: 

This presentation of the problem meets the case satisfac- 
torily. When suggesting reforms, the faults of the proposed 
remedy should be examined carefully as well as those of the 


existing practice. 





ELECTRIC FIRE PUMPS. 

It seems rather strange that the fire-fighting machines of 
to-day differ from those used ten or fifteen years ago only in 
being somewhat more complete and more powerful. We are 
still using the horse-drawn, steam-driven pump, although in 
other work the horse is giving way before ithe mechanically 
driven vehicle, when heavy loads are to be moved rapidly; and 
where a small isolated pump is to be driven, the electric motor 
is practically the only power that is considered. 

Possibly the fire departments of our large cities do not 
think that the automobile is yet sufficiently reliable to replace 
We believe steam- 


propelled vehicles were tried some years ago in this country, 


horses as a means of moving fire engines. 


but proved to be hard to handle. However, great progress has 
been made in the construction of automobiles in recent years, 
and it is our opinion that they are to-day more easily controlled 
than a team of horses. If one watches a large automobile truck 
making its way through a crowded street, he is at once impressed 
with the ease with which it is accomplished. Under similar con- 
ditions the heavy horse-drawn vehicle is slow and clumsy. In 
this respect the electric trucks excel all others, and where the 
run to be made is short and sharp, the battery equipment 
should not make the vehicle too unwieldy. 

There also seems to be the best reasons for using fire pumps 
driven by electric motors in all of our large cities. Electric 
power is available everywhere, and at all hours of the day, 
and it could be made as easy to couple up the motor to a supply 
post as it is to couple the hose to a fire hydrant. An advantage 
of such an arrangement would be that, for the same weight, a 


much more powerful pump could be operated continuously; 
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and there would also be a minor advantage in having a clean, 
smokeless machine. The use of motor-driven pumps at fire 
stations is a step in the right direction, but why not go fur- 
ther and adopt the electric power for the portable pumps as 
new ones become necessary ? 

Motor-driven fire pumps are being introduced in foreign 
cities, apparently with good results, though these are usually 
mounted on horse-drawn vehicles. A pump of this descrip- 
tion is lighter than a steam pump of equal power since it does 
away with the bulky, heavy boiler. The electric motor is better 
ali apted for this work than the steam engine since it gives a 
uniform torque, or turning effont, and when used with a cen- 
‘ugal pump the combination forms a remarkably compact 


trit 
and efficient equipment. 
ihis description has nothing to fear when compared with the 


As for reliability, an equipment of 


sieai-pumping engines now used almost universally. 





THE BLONDEL ARC LAMP. 

The Blondel lamp, a new type of flaming are devised by 
M. André Blondel, of Paris, is described on another nage of this 
issue. As yet we are lacking in results of practical experience 
with this lamp, but the photometric tests show that it is highly 
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patent office give the lamp a specific consumption of a little 
over one-tenth of a watt per candle. The great luminosity is 
due to the use of a composite carbon and the arrangement of 
the electrodes. The color of the light is yellow, but this can 
be varied somewhat by varying the composition of the electrodes. 
The lamp, as at present constructed, burns for about twenty 
hours with one trimming, the length of the positive carbon 
being about ten and one-half inches. While this is somewhat 
of a disadvantage, compared with the long-burning enclosed 
are lamps, the high efficiency of the Blondel lamp certainly 
outweighs the disadvantage of requiring a more frequent trim- 
ming. One of the interesting points about this new develop- 
ment in arc lighting is that it has been obtained by means of 
low-current lamps. They are now made in two standard sizes, 
for five and three amperes, and we are promised a one-ampere 
size. An efficient and satisfactory arc lamp, taking only one 
ampere, would probably soon become popular for lighting large 
interiors. We have been informed that a contract for lighting 


the city of Grenoble, France, has been secured recently by the 
makers of this lamp, and the results of this trial will be watched 
with interest. The problem of increasing the efficiency of our 
electric lamps has received much attention of late, and it seems 


eflicient. 


A Ferraris Field Detector of Hert- 
zian Waves. 
lhuring the past winter Professor Ric- 


cardu Arnd conducted at the Royal In- 
stituto Tecnico Superioiec, of Milan, an 
interesting piece of research work, the re- 
sulis of which were transmitted to the 
Royal Accademia deis Linceis, of Rome, 


on March 18, 1904. A summary of this 
work is given in the Electrician (Lon- 
don), June 3, After sketching briefly the 
history of our knowledge respecting the 
effect of Hertzian waves on magnetic sub- 
stances, Arnd’s method of adapting a Fer- 
raris field to a magnetic wave detector is 
explained. The first apparatus consisted 
of a small dise made of a mixture of iron 
and steel powder and paraffine, supported 
frou a bifilar suspension at the point of 
intersection of the axes of three solenoids. 
Through these solenoids, which were 
spaced 120 degrees apart, three-phase cur- 
renis were passed, thus setting up a ro- 
tating field. The disc was surrounded by 
a coil of wire connected in the antenna 
circuit. The action of the magnetic field 
set up by the three coils produced a rota- 
tion of the disc, until the resistance torque 
due to the suspension balanced the de- 
lleciing force due to. the magnetic field. 
When Hertzian waves were passed through 
the coil surrounding the disc it was found 
that the deviation of the dise increased 


distinctly. This action showed that there - 


was an increase in the hysteresis of the 
masnetie substance upon which the ex- 


The tests made by Dr. Wedding for the German 


that we are now to make some decided advances. 





periments were made. The apparatus was 
afterward improved by adding to the mov- 
ing system a second disc placed within a 
similar magnetic system. The currents 
through the two sets of coils were such 
as to cause rotation of the magnetic field 
in opposite directions, and in this way 
there was no initial deflection due to the 
magnetic field. The coil through which 
the Hertzian waves were passed was 
placed around but one disc. Professor 
Arno’s experiments have shown that the 
two parafline iron powder discs could be 
replaced by two iron discs, or even by 
rings of iron, steel or nickel. In every 
case the effect of the Hertzian wave is to 
increase the deviation of the movable sys- 
tem. He believes that the apparatus will 
be of practical use, and it may also be 
employed for quantitative measurements. 
Foundry Practice with Copper and 
Its Alloys. 

In a paper read recently before the 
Electric Club, East Pittsburg, Pa., Mr. 
W. J. Reardon described the various pre- 
cautions and methods which must be ob- 
served to obtain satisfactory castings of 
copper and its alloys. ‘The process of cast- 
ing is simple, the metal is not hard to melt 
and is not difficult to pour; but experience 
has shown that good results can only be 
obtained when great care is exercised. If 
the heating of the metal be prolonged, it 
becomes “soaked,” with the result that a 
few minutes after pouring a small ex- 








plosion takes place, blowing the sand from 
the flask and leaving an imperfect casting. 
If the heating be incomplete and the tem- 
perature too low, there will be no ex- 
plosion, but the sand on the copper rises 
and breaks up. The metal at the gate 
swells, and the liquid copper continues 
to ooze out for some time. The result is 
a casting full of blow-holes. These effects 
are the same, regardless of the fuel em- 
ployed for heating. It is equally impor- 
tant to have the sand at the proper tem- 
per. If it is too damp, the casting will 
be full of blow-holes. If it is too dry, 
the sand will not hold together. 

It is of the utmost importance to have 
the copper at the proper temperature. At 
the present time the temper is estimated 
by the eye, as pyrometers have been tried, 
but found too sluggish, or not suitable on 
account of vibrations in the shop. 

In mixing alloys it is important to add 
them in the proper proportions, and in 
the proper order. It is found that with 
alloys containing lead and tin, the lead 
separates out if the percentage of tin is 
considerably in excess of that of lead. In 
melting alloys, it is customary to melt 
first the constituents having the highest 
melting point, and then add others in the 
order of their melting points. However, 
this is not always necessary, as brass may 
be made by melting zinc and then add- 
ing copper, although the latter metal re- 
quires a temperature for melting about 
2,500 degrees Fahrenheit, while zine melts 
at 800 degrees Fahrenheit. 


Oa per 


pats haan, 2 
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Annual Meeting of the New York 
Electrical Society. 

The annual meeting of the New York 
Electrical Society and election of officers 
were held at the Electrical Testing Labora- 
tories, June 15. 

The report of the secretary showed that 
101 members had been elected during the 
year ; fifty-four had been dropped for non- 
payment of dues; thirty-two had resigned, 
and three had died; and that the total 
membership is now 6381. 

The report of the treasurer showed that 
the income of the society for the year 
ending January 31, 1904, was $1,502.62, 
and the balance on hand was $34.37. 

The revised constitution and by-laws 
were read for the second time before the 
society, and after being submitted to the 
meeting were unanimously adopted. 

The executive committee of the society 
deserves great credit for its earnest efforts 
to strengthen the weak points which here- 
tofore existed in the constitution and by- 
laws. In order to enlist the best services 
which the society was capable of affording 
to this end, the president appointed as 
a revising committee three past-presi- 
dents of the society, Messrs. Francis W. 
Jones, the first president of the society, 
Gano S. Dunn, and Arthur Williams. 
Their revision, which was approved by the 
executive committee, was that now adopt- 
ed by the society. 

One essential point in the new con- 
stitution is that no officer, except the sec- 
retary and treasurer, shall be eligible for 
immediate reelection to the same office. 
The provision for proposed amendments is 
made much more stringent than formerly. 
One of the principal features in the 
amended by-laws is the provision for a 
nominating committee, which now con- 
sists of eight members appointed by the 
president, with the president ex-officio. 
Two of these members shall be past-presi- 
dents, two shall be members of the execu- 
tive committee, and four shall be non- 
office holding members, thus giving the 
largest representation on the committee 
to the general membership of the society. 

It was’ unanimously voted that the 
thanks of the society be tendered to 
Messrs. Jones, Dunn and Williams for 
their able and valuable services. 

The election of officers resulted as fol- 
lows: for president, Frank J. Sprague; 
vice-presidents, C. S. Young, BE: H. Mullin, 
F. C. Bates, all reelected; Albert F. Ganz, 
Louis B. Marks, W. S. Rugg; secretary, 
George H. Guy, reelected; treasurer, 
Henry A. Sinclair, reelected. 

After the business meeting, the society 
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was welcomed by: Mr. John W. Lieb, Jr., 
president of the Electrical Testing 
Laboratories. Mr. Lieb gave a short his- 


tory of the foundation of the laboratory, — 


which has developed from a lamp testing 
bureau, founded by the association of Edi- 
son companies, to its present extensive and 
complete equipment. They had endeavored 
to make it a place where, at a very reason- 
able expense, any one could come and be 
sure of having tests made with accuracy 
and despatch. Since the laboratory has 
been opened all kinds of electrical tests 
have been conducted, especially on the 
photometric value of arc lamps, breakdown 
tests of insulating material, the effect of 
the distribution of light due to shades 
and reflectors, meter tests, the standard- 
izing of instruments, the preparation of 
photometric standards, ete. 

Mr. Wilson S. Howell, manager of the 
laboratories, gave a short address on the 
“Importance of Testing.” Mr. Howell 
showed that the matter of testing was 
equally important to the manufacturer and 
to the purchaser. Among instances given 
of complete testing equipments, he men- 
tioned those of the Pennsylvania Railroad 
Company, the Brooklyn navy yard, the 
General Electric and the Westinghouse 
companies, and it was demonstrated that 
the success of all these organizations was 
due to a great extent to their continuous 
testing, not only of their own purchases, 
but also of their own products. The Elec- 
trical Testing Laboratories had provided 
for the general public at a moderate price, 
the advantages of precision and efficiency, 
which had been secured in the cases men- 
tioned only at a heavy outlay. 

Dr. Clayton H. Sharp addressed the 
meeting on the “Equipment of the Com- 
mercial Testing Laboratory,” concluding 


his address with an exhibition of a num-. 
ber of slides, the most interesting of which’ 


were made by a triple oscillograph, show- 
ing an alternating electromotive force and 
current set up thereby in an inductance 
and a capacity in parallel with each other. 

After an inspection of the complete 
equipment of the laboratories had been 
made by the visitors, a collation was 
served. 








Incandescent Lamp Manufacturers 
Meet Again. 

About forty.men prominently identi- 
fied with the incandescent lamp manu- 
facturing industry met at the Manhat- 
tan Hotel, New York, on June 10 and 
11. The meeting was more largely attend- 
ed than any of the previous gatherings. 
Several matters were discussed and passed 
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upon, such as the issuance of a special 
license under the General Electric Com- 
pany patents to the companies operating 
plants for the renewal of incandescent 
lamps, and the conditions defined under 
which such companies were allowed votes, 
A number of other matters were consid- 
ered, and it is understood that most har- 
monious results were obtained and that 
a general improvement in the incandes- 
cent lamp is approaching. The follow- 
ing are some of the companies which were 
represented : 

Downward Electric Light Company, 
New York, J. C. Wormley. 

Sterling Electric Mfg: Company, War- 
ren, Ohio, William Coale and Francis 
Granger. . 

Brilliant Electric Company, Cleve- 
land, E. L. Elliott. me oi 

The Banner Electric Company, War- 
ren, Ohio, N. L. Norris. 

Franklin Electric Mfg. Company, 
Hartford, Chas. I. Hills and J. Camp. 

U. S. Incandescent Lamp Company, 
St. Louis, H. G. Ferguson. 

Standard Electric Mfg. Company, 
Niles, Ohio, James P. Gilbert. . 7 

Warren Electric and Specialty Com- 
pany, Warren, Ohio, Col. E. E. Nash. 

The Colonial Electric Company, War- 
ren, Ohio, J. C. Estabrook. 

Shelby Electric Company, 
Ohio, J. C. Fish. 

Bryan-Marsh Company, Chicago and 
New York, Geo. C. Keech and Guy V. 
Williams. 

Buckeye Electric Company, Cleveland, 
F. 8. Terry. 

Munder Electric Company, Spring- 
field, Mass., C. F. Munder and C. J. 
Purdie. 

Sunbeam Incandescent Lamp Com- 
pany, Chicago, A. S. Terry and A. V. 
Vanzwoll. 

Independent Incandescent Lamp Com- 
pany, Cleveland, W. M. Rothchild. 

New York & Ohio Comnany, Warren, 
Ohio, W. D. Packard. 

Fostoria Incandescent Lamp Company, 
Fostoria, Ohio, H. H. Geary. 

General Incandescent Lamp Company, 
Cleveland, Joseph Insull. 

National Electric Lamp Company, 
Cleveland, B. G. Tremaine. 

Tipless Lamp Company, New York, 
H. J. Jaeger. 

Kentucky Electric Company, Owens- 
boro, Ky., Col. E. T. Franke. 

Re-New Lamp Company, Boston, Col. 
H. Hastings and Geo. H. Smith. 

The Phelps. Company, Detroit, W. J. 
Phelps. + , 

The Economical Electric Lamp Com- 
any, New York, B. Lobenthall. 

General Electric Company, A. D. Page 
and Geo. F. Morrison. 

Economy Electric Company, Warren, 
Ohio, Elmer W. Gillmer. 

It is announced that the next meet- 
ing will be held at the Manhattan Beach 
Hotel, New York, in September. 


Shelby, 
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. THE ELECTROSTATIC CAPACITY OF 
’ WIRES. 


BY GEO. D. SHEPARDSON. 





The electrostatic capacity of electrical 
conductors is of considerable importance 
in the case of long telephone, telegraph 
and electric power transmission lines, in 
which the strength and direction of the 
current vary with rapid pulsations or 
alternations. 

The electrostatic capacity of the wires 
limits the speed with which submarine 
iclegraph cables or long land lines may 
be operated. It limits the distance over 
which the telephone may operate through 
submarine, underground or aerial cables, 
and is the principal factor which limits 
long-distance telephony to a distance at 
present about two thousand miles. In the 
case of long-distance power transmission 
lines, which necessarily operate at high 
potentials, the current required for the 
cleetrostatic charging of the lines absorbs 
a very considerable output. For example, 
ihe Bay Counties Power Company in 
California, in transmitting power at 
50,000 volts over a distance of 150 miles, 
finds that the electrostatic charge on the 
lines absorbs about forty amperes, which 
is the full current output of a 2,000-kilo- 
watt or 2,700-horse-power generator. 
\When dealing with long distances, high 
frequencies or high voltages, electrostatic 
phenomena, therefore, come to have con- 
<iderable importance, and it is desirable 
iat the engineer should be able to calcu- 
late within reasonable limits the capacity 
of an existing or contemplated line. 

The capacity of a wire depends upon 
iis section and length, the character of 
ihe surrounding medium and the prox- 
inity of other conductors. In nearly all 
cases the conductor is of circular section, 
which fortunately is most convenient for 
clectrostatie calculations. In most cases 
the surrounding medium is air, whose 
diclectrie constant is taken as unity. 

The arrangement of other conductors 
is subject to many variations. 

Some of the more important cases will 
be considered as follows: 

1. A conductor within a concentric en- 
velope. 

2. Two parallel wires in air. 

3. A single aerial wire with ground re- 
turn. 

+. Two parallel wires in air as affected 
by the proximity of the earth. 

5. Three wires at vertices of an equi- 
lateral triangle. 

The centimetre-gramme-second electro- 


_' Reprinted from the Year Book of the Society of 
Engineers, University of Minnesota, vol. xii, 1904. 
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static unit of quantity is defined as that 
quantity which repels an equal quantity 
at a distance of one centimetre in air with 
a force of one dyne. The force between 
two charges is directly proportional to 
the product of the quantities and is in- 
versely proportional to the square of the 
distance between them. It also varies with 
the nature of the material between the 
two charges, being inversely proportional 
to a factor known as the “dielectric con- 
stant” or the “specific inductive capacity” 
of the material, that of air being taken 
as unity or the standard of reference. 
The force with which a quantity Q con- 
sidered as concentrated at a point acts 
upon a unit charge at a distance D in 
a medium whose dielectric constant is K, 
is therefore, 
i 
t= Kp 

Suppose that a charge of Q units of 
electricity per unit length of wire is dis- 
tributed along a wire whose length is 
great compared with its diameter. Con- 
sider first the force exerted upon a unit 
charge at any point by the charge which is 
distributed upon the whole length of the 
wire. Usually the diameter of the wire 
is small compared with the distances con- 
sidered, so that the charge may be taken 
without great error as concentrated along 
the central axis of the wire. The charge 
upon an elementary length of the wire, 
dz,isQdzx. This exerts upon a unit 
charge at any point P a force 


Qdzx Qdz 

ON Kg > KC +H) 
in which g is the distance between the 
point P and the element of wire under 
consideration, y is the perpendicular dis- 
tance from the point P to the wire, and 
«x is the distance from the element of wire 
to the foot of the perpendicular. 
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This force, d F, which acts along the 
line g, may be resolved into two com- 
ponents, a component parallel to the wire, 


, Qdz 
d¥ =. 

K (z*+ y') 
d 2 x Qz dz 


sin wo = 
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and a component perpendicular to the 
wire, 


a dz 
dies sz. an 
Q dz “ Qydz 


K (@+y) (e+ y¥)'2 7 Ke + x) 
in which w is the angle between the per- 
pendicular and g. 

The component d F’ for any element 
at the right will be exactly balanced by 
an equal and opposite component of the 
force from an element at an equal dis- 
tance at the left, so that the aggregate 
force parallel to the wire will be nil. 
Therefore, only the component d F” per- 
pendicular to the wire need be considered 
further. In the equation for d F” we 
may substitute: 





z=ytanw 
dx =yse’?wdw 
e+y = y* sec? w. 
and obtain as the total effective force 
due to an element of the charge, 
»_Qdz  —~Qdw 
= Kg cos wo = K er w 
To obtain the total force due to all the 
elements of the charge Q on the wire upon 
the unit charge at the point P, take the 
summation of the forces due to all the 
elements on the wire from a great dis- 


TT 


tance to the right, where o = + 2 to a 
great distance to the left, where o = — a 
P= Q ‘ = le= 
— K y ns Swodw = 
es 

+1 
2 |: _ 2Q 
K sin @ = K y 
—1 


The difference of potential between two 
points is defined to be the work required 
to move a unit charge from one point 
to the other. The work is the product 
of force by space. When the force varies 
in different parts of the space involved, 
the total work is the integral or summa- 
tion of the force at each point by the ele- 
mentary distance through which it may 
be considered as practically uniform. The 
difference of potential between a charged 
conductor and a point at distance D is 
then the integral or summation of the 
work done in moving a unit charge from 
a point infinitely near the surface of the 
charged conductor to the point in ques- 
tion, or 


D 
=f Fdy= 


mayen 
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2Q D 
K log, | 


r 


tis 
i Ke dy= 
D 


= 2 Q (log, D — log, r) = 2 Q log, ~~ 


in which r is the radius of the conductor, 
or the distance from the surface to the 
centre, it being presumed that the net 
effect of the charge on the conductor is 
as though the whole charge were con- 
centrated along the centre line or axis. 


BETWEEN CONCENTRIC CON- 
DUCTORS. 


CAPACITY 


A comparatively simple case is that of 
an insulated conductor surrounded by a 
conducting sheath, such as a lead-covered 
cable, or an insulated wire surrounded 
by water or damp earth. Let r be the 
radius of the interior conductor, R the 
internal radius of the outer conductor, K 
the dielectric constant of the intervening 
insulation, and Q the charge on unit 
length of the inner conductor. The dif- 
ference of potential between the surface 
of the inner conductor and the outer con- 
ductor is the work done in moving a unit 
charge from a point infinitely near one 
surface to a point infinitely near the other 
surface. This work is the sum of the 
work done against the charge on the in- 
ner conductor and of that done against 
the charge on the outer. The work done 
in moving a unit charge from one sur- 
face to the other against the charge on 
the inner conductor is, as shown above, 


V = 2Qlog, =. 


The work done against the charge on 
the outer conductor is zero in this case, 
for it may be shown that a charge uni- 
formly distributed over a sphere or cyl- 
inder has no effect upon a charge within, 
the forces in all directions being mutual- 
Therefore the work done 
againut the charge on the inner conductor 
is the total work done in moving a unit 
charge from one surface to the other. 
Since the inner and outer conductors 
are concentric, the distance between the 
surfaces is the same in every direction 
and the above expression for the work is 
true in every direction between the sur- 
faces and is general. 

The capacity of a conductor, or the 
capacity between two conductors, is by 
definition equal to the quantity of charge 
divided by the difference of potential. 
Therefore, the capacity between the in- 
ner and outer surface for each unit length, 
and in electrostatic units is 


i = Q _ Q —- I 
v 64@ log, t 2 log, = 


ly balanced. 
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CAPACITY BETWEEN TWO PARALLEL WIRES. 

In the case of two parallel wires of 
radius r, separated by a distance D, and 
carrying equal and opposite charges, the 
capacity may be considered as consisting 
of two capacities between the respective 
wires and a plane of zero potential mid- 
way between them. Let A be a long wire 
with a positive charge uniformly dis- 
tributed along its length, and let B be 
a second wire parallel to A and having an 
equal negative charge uniformly distrib- 
uted along its length. 


A 
@. 


{ 
| 
| 
| 
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The work done in bringing a unit posi- 
tive charge from any point P at a distance 
p in the neutral plane to a point infinitely 
near to the surface A, is the work done 
against the repulsion of the positive charge 
on A plus the work done against the at- 
traction of the charge on B. 


D—r 
q dy ly 
= r. wf: cy — 
p 


2.Q (log, <a "+ log, 2) 


is Q log, — al 

Similarly, the work done in ais 
a positive charge from a point infinitely 
near the surface of B to the neutral plane 
is that done against the attraction of B 
plus that due to the repulsion of the 
charge on A. 








” a TH+ 2Q ei ra 
iS 
2Q (log, 4 ae eS) 
25a 
When the two wires are of the same size, 
7” =r; also r and 7 are small in com- 


parison with D, at least for aerial cir- 
cuits; therefore we may write 


be ae D 
Vagux® Q log, 


The capacity between either wire and 
the neutral plane is thus 


2Qlog, > + 
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C= ae Q = 
A VE 
wi I 
2 Qlog, > me 2 log, 2 


in which C is electrostatic units per centi- 
metre length of wire. This is equivalent 
to two condensers in series between A 
and B, each of the capacity derived above. 


C= Eica# C= “ zg 
oO | | 
These may be replaced by a single con- 


denser whose capacity is half of one of 
the two. Thus: 


4 
ce zy t09,2 


* seme 








O 








Q | G 
2 Q log, 2 
The absolute electrostatic units of capac- 
ity may be changed to practical electro- 
magnetic units by dividing by the syuare 
of the velocity of light and multiplying 
by 10°; the Naperian logarithm is changed 
to the common logarithm by multiplying 
by 2.302. Hence 


4 log, 2 


r 


10° 

4 x (3 X 10")? x 2.302 log, 2 7 
1208 x 10-" : 

= py farads per centimetre, 

log er 

.0000001 208 

gy am microfarads per 
logio - 


* 
metre length of line, 


.003681 
= ——, microfarads per 1,000 fect, 


logis ai 


aa microfarads per mile. 


S10 = 
(Note that table iii in Foster’s Hand- 
book, page 111, is wrong in giving values 
with above constants as capacity per wire.) 
The capacity between either wire and 
the neutral plane is double the amount 
indicated by the above coefficients. 
CAPACITY BETWEEN AN AERIAL WIRE 
THE GROUND. 

Since the potential of the earth is taken 
as the basis of reference, the surface of 
the earth may be considered as the neu- 
tral plane in the case of an overhead wire. 
The height h above the ground may then 
be considered as equivalent to the dis- 
tance between either wire and the neu- 
tral plane of the preceding case. We 
may then write 


Y con 





centi- 


ea 


AND 
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2 log, ** 
in which 1 ‘is the radius and d the diam- 
eter of the wire. 

An aerial wire may thus be considered 
as a part of a circuit whose return wire 
is at a distance 2 h below the wire or at 
a distance h below the surface of the 
earth. ‘This supposititious wire is called 
the electrical “image” of the actual aerial 
wire. 

The formula may be reduced to more 
convenient terms as before: 








C= zx electrostatic units per cen- 
2 log, 
tinea. 
» 16 
= _ oh is farads per centimeire. 
logy 2% 
- 
. 0000002416 : 
= ————,,— microfarads per centi- 
logo or 
metre. 
= — microfarads per 1000 feet. 
logio i 
.03884 
= ——5; microfarads per mile. 
logis — 


‘The capacity is affected by the prox- 
imity of other conductors and by the in- 
sulating supports. 

CAPACITY BETWEEN AERIAL WIRES AF- 
FECTED BY THE EARTH. 

The effect of the presence of the earth 
upon the capacity between aerial wires 
may be illustrated by analyzing the case 
of two wires of radius r, separated by 
a distance D and at a height h above the 
ground. 

In moving a unit positive charge from 
wny point P in the neutral plane midway 
hetween the two wires to a point infinitely 
near the surface of either wire, work is 
done against the charges on each of the 
wires and also against their images which 
are below the surface of the earth a dis- 
tance equal to the height of the actual 
wires. Suppose that wire A is charged 
positively, its image B’ negatively, wire 
B negatively and its image A’ positively. 
The work done in moving a unit positive 
charge from any point in the neutral 
plane against the various charges is 


ry=2af t; Va = 


r 


ar 
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The total work is the sum, or 


V = 2Q [log, 2 + log, _—- 
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Since r is generally quite small as 
compared with 2 4 or D, we miay write 


V=2% Q[ lox, - =... 


log i |= 


(ny Tt. 


An equal amount of work is done in 
moving the unit charge from a point in- 
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finitely near the wire B to the assumed 
point P, so that the total work done in 
moving a unit charge from one wire to 
the other is 


r= 49! 
Pa 


toe, [1 + (5) | . 
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The capacity is then, 


y—-Q_ 
C= y= 
1 


‘flog, 24 log, [1 + (a) F 





Comparing this expression for that pre- 
viously obtained for the capacity between 
two wires without considering the earth, 


it is seen that the presence of the earth 
increases the capacity between the two 
wires, the increase being greater as the 
wires are farther apart and less as they 
are higher above the earth. This is of im- 
portance in the design of telephone lines, 
which should be on high poles. The pres- 
ence of grounded wires on a pole line has 
the effect of bringing the earth closer to 
the other wires, and thereby increasing 
their capacity. 
CAPACITY OF A THREE-PHASE CIRCUIT. 

The capacity of wires at the apices of 
an equilateral triangle, or rather at the 
edges of a triangular prism, is of im- 


A 








portance from the fact that most of the 
long-distance transmission plants use 
three-phase current carried on wires so 
arranged. The currents and pressures 
are 120 degrees apart, so that the sum 
of the currents in the three wires is zero 
and no fourth wire is required as common 
return. If the three wires are at the 
apices of an equilateral triangle, the cen- 
tre of the triangle fixes the line of zero 
potential by symmetry. 

If Q be the maximum positive charge 
on unit length of wire, then assuming 
that the current and pressure vary in ac- 
cordance with sine law, the charges on 
the wires at any instant will be 

q, = Qsinwo; 4g, = 
Q sin (» — 120°); 7, = Q sin (w — 240°) 
Letting a represent the distance from 
say A, to the centre, and D the 
distance between centres of wires, the work 
done in moving a unit positive charge 


any wire, 
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from the line of zero potential to wire A 
is the sum of the work done against the 
charges on the several wires, or 


V=V,+V,+ Vo 
a 
= 2 7, log, as 


D D 
2 dz log, eae 2 Iq log, = 


es oe a 
= 20 ) sin w log, > 


> ° rs O17 D 
[sin ( — 120°) + sin(w — 240°) |log, - 
Substituting 

sin (ow — 120°) = 
sin w cos 120° — cos o sin 120° 
= — & sin wo — (})*% cosa, 
sin (w —_— 240°) = 
sin w cos 240° — cos w sin 240 
=— %sinw + (2 


we obtain 


)% COs ow, 


2Q4 


a 
2) sin w log, oe 


3 \ 4% 
a ysino—(+) cos w) 


+ (—% sin o — 
(2) “cos «)] 10g, 2} 
= *¢ (sin © log, Le + sin log, 7) 
7 a 
= 2 Qsin wo log, 


Then the capacity between any wire 
and the neutral line is 








oy 


1 7 Q sin w 
V 2. Qsin » log, 2 





D electrostatic units, 
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p- Microfarads per mile. 
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Imports of India-Rubber into the 
United States. 

According to a recent report issued by 
the bureau of statistics of the department 
of commerce and labor, the imports of 
india-rubber into the United States in 
the fiscal year about to end will exceed 
by far those or any earlier year, and will 
amount to over $40,000,000 in value. The 
demand for this article of exclusively 
foreign production, for use in manufac- 
ture, has increased very rapidly in recent 
years. The imports in the present fiscal 
year will amount to about 60,000,000 
pounds. The rapid growth in the use of 
this article of manufacture in the United 
States is illustrated in the fact that the 
total value of india-rubber and gutta- 
percha imported in 1870 was less than $3,- 
500,000; in 1880, $9,500,000; in 1890, 
$15,000,000 ; in 1900, $31,000,000, and in 
1904 will be fully $40,000,000, as stated 
above. The increase in quantity has not been 
quite so rapid as the increase in value, 
owing to the fact that prices have advanced 
materially by reason of the increased de- 
mand. In 1880 the quantity of rubber im- 
ported into the United States amounted to 
17,000,000 pounds, at the average price 
of fifty-five cents per pound. In 1890, the 
amount was 34,000,000 pounds, at slight- 
ly less than fifty cents per pound. In 
1900, the amount was 40,000,000 pounds, 
at about sixty-three cents per pound. In 
1904, the record for the ten months for 
which figures are now available shows an 
average value for rubber imported of six- 
ty-eight cents per pound. 

Importations of “gutta-joolatong,” a 
product of India, which is used in cer- 
tain industries as a substitute for india- 
rubber, now average more than 1,000,000 
pounds a month, while importations of old 
and scrap india-rubber, to be remanu- 
factured, amounted to over 15,000,000 
pounds in the ten months of the fiscal 
year for which a record is now at hand. 

Brazil is the most important source of 
this material. More than one-half of 
the india-rubber imported into the United 
States comes from that country, the total 
for the ten months being 30,000,000 
pounds, valued at $20,500,000. The 
United Kingdom supplied in the same 
period over 7,000,000 pounds, valued at 
$5,250,000; Germany, 2,000,000 pounds, 
valued at $1,500,000. Other parts of 
Europe supplied nearly 10,000,000 
pounds, valued at over $7,500,000. The 
supplies of india-rubber which come from 
European countries are, in practically all 
cases, the product of their various col- 
onies; Germany drawing her supplies 
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from colonies in Africa, the United King- 
dom from Africa, India, Ceylon and the 
Straits Settlements, while the supply from 
other countries in Europe is chiefly that 
obtained in Africa by Belgium from the 
Congo. 

ones ARMiNeadihie: 

National Electric Light Associa- 

tion —Membership. 

At the twenty-seventh convention of the 
National Electric Light Association, held 
in Boston, May 24-27, an amendment to 
the constitution was adopted dividing the 
membership into six classes, as follows: 

Class A, member companies—Private 
corporations or mdividuals engaged in the 
business of producing and supplying elec- 
tricity for light, heat or power for com- 
mercial or public use. Entrance fee, $25; 
annual dues for companies in towns of less 
than 20,000 population, $10; 20,000 to 
300,000, $25; over 300,000, $50. 

Class B members—Officers or employés 
of member companies, elected and con- 
tinued from year to year with the written 
consent of the member company with 
whom connected. Entrance fee, $5; an- 
nual dues, $5. 

Class C—Instructors and teachers of en- 
gineering and related sciences. No en- 
trance fee; annual dues, $4. 

Class D, associate member companics— 
Electricians, electrical or mechanical en- 
gineers, manufacturers, corporations or in- 
dividuals, who are directly or indirectly 
interested in advancing the interests of 
electricity. Entrance fee, $25; annual 
dues, $20. 

Class E—Officers and employés of class 
D, elected and continued by written con- 
sent of the class D member employer. Ein- 
trance fee, $5; dues, $5. 

Honorary members. 








Reduction of the Export Tax on 
Rubber. 

United States Consul Louis H. Aymeé, 
at Para, Brazil, reports that the export 
tax on rubber imposed by the state of 
Amazonas has been reduced from twenty 
per cent of the declared value to fifteen 
per cent. The owner or purchaser of rub- 
ber grown outside of the state of Ama- 
zonas is at liberty to ship the rubber from 
Manoas or Para, as he pleases. This re- 
duction has been brought about since the 
federal government has erected Acre into 
a territory. 

The amount of rubber affected by the 
new regulation is estimated at not less 
than 7,000 tons. Of this quantity it is 
believed that 5,000 tons will come to Para, 
the value of which is about $9,000,000. 
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The Electrical Equipment of a Modern Type Foundry. 





The Plant of the American Type Founders’ Company, at Jersey City, N. J., Thoroughly Equipped with Electrical Apparatus. 


pany has established at Jersey 

City, N. J., a model foundry for 
the production of type for printing. This 
company is the largest manufacturer of 
printing type in the world, and has sales- 
rooms and warehouses in every promi- 
nent city of the United States, as well as 
special agencies in many foreign coun- 
trices. It has manufacturing type foun- 
dry plants in many of the largest cities. 
The plant at Jersey City, which is known 
as the central plant, has been laid out 


| HE American Type Founders’ Com- 


with absolutely no sparing of expense and 
effort to make the installation as com- 
plete as possible. The offices and work- 


shops proper are contained in a building 
which has a frontage of 200 feet on Com- 
munipaw avenue, and two wings 188 feet 
deep extending backward, with two con- 
necting bays, each of these bays 23 feet 
wide and 104 feet long, the wings in each 
instance being 46 feet wide. In the front 
of the building, which contains the execu- 
tive offices of the company and the audit- 
ing department, the structure rises for 
three stories, the northwest corner con- 
taining three stories and a basement. The 
wing extending backward on the right- 
hand side is a two-story structure, and the 
wing extending backward on the left-hand 
side is a two-story and basement structure. 
The bays are both one-story structures, 
and have courts between. In this way 
there is a lighting exposure to all points 
of the compass. The bays are made with 
special glass transepts, so that there is a 
perfect distribution ef light over all the 
machinery installed at this point. 

The power-house which supplies cur- 
rent and steam for heating to the factory 
building and offices is located about 300 
fect from the main building. This is a 
substantial structure, and is built on three 
levels, in order to accommodate the pecu- 
liar lay of the land in this locality. Both 
the factory building and the power-house 
are of brick construction throughout, the 
floors and ceilings being of reenforced 
concrete. Very little woodwork is used in 
the building, and the ornamentation is 
effected by staff work of a pleasing char- 
acter. The walls are all painted white, 
so that with the system of electrical il- 
lumination, there are few shadows and 
little distortion at any point. 

The construction of the factory build- 
ing and  power-house is fireproof 
throughout, so that not a dollar of in. 





surance is carried on the buildings or 
contents. 

The manufacture of printing types is 
a delicate and interesting process, the 
preparation of the matrices for the type- 
casting apparatus representing the most 
painstaking labor and a remarkable de- 
gree of mechanical ingenuity. A special 
corps of artists are constantly at work 
designing new faces of type. These artists’ 
proofs must, in turn, be pantographed to 
proper sizes for the reproducing processes. 
Electrotype plates must be made from 
the wax etching, and these, in turn, must 
take their proper place in the hands of 
the engraver, who cuts into a brass slug 
the matrix for the type. 

It will be understood that there enters 
into the mechanical operation of a fac- 
tory of this nature a wide variety of ma- 
chinery and a necessity for several kinds 
of motor service. There is a machine de- 
partment where moulds are made. The 
product of this department calls for a re- 
markable degree of accuracy. The matrix- 
fitting department calls for another spe- 
cial class of machinery, and the shop 
for the building of machinery and the re- 
pair of machine parts calls for still an- 
other form, and the type-casting machines 
call for an excessive variation in speed. 
The product of these type-casting ma- 
chines varies from type less than a six- 
teenth of an inch in thickness to heavy 
initial letters two and one-half inches 
wide. It is necessary, in casting, to regu- 
late the speed of the machines, according 
to the size of type which is being made. 
It will be easy to understand that, when 
a large letter is being cast, there is a 
great deal more metal to be pumped into 
the mould, and this, in turn, will take 
considerably more time for cooling; the 
operation of cutting, trimming and groov- 
ing likewise taking more time than is 
necessary with the smaller letters. In 
addition to the requirements of speed con- 
trol, these type-casting machines require 
a compressed-air service, a gas-circulating 
service and a cooling-water equipment. 

The plant has been laid out with a view 
of extensive additions to the present 
equipment. For this reason the power- 


house has been located at a considerable 
distance—as mentioned before—from the 
factory building. The task of engineer- 
ing this proposition was left with Mr. 
Edward R. Knowles, 136 Liberty street, 
New York city, a well-known consulting 


engineer. That his work has been suc- 
cessful is attested by the perfect agree- 
ment of all the apparatus, and the satis- 
faction evidenced by the executive depart- 
ment of the American Type Founders’ 
Company. 

'The power-house is divided into three 
sections, each fifty feet deep and fifty 
feet wide. The boiler room is situated on 
the lowest level; the engine room, con- 
taining the engines and switchboard, on 
the intermediate level, and a metal-smelt- 
ing room on the highest level. The boiler 
room is equipped with two 150-horse- 
power Heine safety water-tube boilers. 
These boilers are equipped with patent 
“Treadkill” rocking grates and McClave 
“Argand” blowers for forced pressure. The 
boiler is served by a Cochrane feed-water 
heater of 500-horse-power capacity, built 
by the Harrison Safety Boiler Works, 
Philadelphia, Pa. There are two special 
boiler feed pumps, and one fire pump. 
These are all of the Deane duplex type, 
and are seven and one-half and five inches 
by six inches. There is a small pump in 
the pit, and a blowoff tank in this pit. 
This pit is located below the boiler-room 
level. The boiler is fed through the 
pumps and heater through the city water 
service. In order, however, that there 
may never be a lack of water, through a 
cutting off of this supply, there has been 
installed a water storage tank of 6,000 
gallons capacity, casting machine returns, 
ete. ~ 

A combined muffler and grease sepa- 
rator is installed in the boiler room, this 
being located in the exhaust pipe. A by- 
pass is made from the main steam line 
to a heating main, which is equipped 
with a Kiely reducing valve. There is 
a by-pass around the reducing valve for 
using steam direct, if this is necessary. 
In the boiler flue there is placed an auto- 
matic Kiely damper regulator. The flue 
leads to a Custodis chimney, which is 
five by five feet at the base, and 100 feet 
high. The boilers are also equipped with 
patent surface blowoff cocks. The steam 
pressure is 135 pounds, and the steam is 
used non-condensing. The boiler service 
also includes a Metropolitan fourteen and 
one-half inch double-tube injector. 

Steam is taken to the engines through 
ten-inch copper bends from the boiler to 
a single main header. Interpolated in 
this header is a Cochrane separator, which 
leads to a Bundy steam trap. From the 
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point where the separator interrupts the 
main header, the main is an eight-inch 
pipe, controlled by a gate valve. The 
steam chests of the engines are served by 
three and one-half inch copper bends, and 
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two high-pressure steam gauges and a 
low-pressure steam gauge for the heating 
system. A Seth Thomas clock is located 
between the high-pressure steam gauges. 
There is also a recording steam gauge, 
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each engine has an individual Cochrane 
separator in each sweep, each sweep being 
controlled by another gate valve. Each 
separator has a connection running to a 
common pipe, which leads to a Bundy 
steam trap. Each engine has a low-press- 
ure drip, equipped with a check valve, 
running into a common trunk to the blow- 
off tank. Over each exhaust valve there 
is a stand controlling the valve, built 
by the Nelson Valve Company, New York 
city. This allows the engine attendant 
ready access to the exhaust service, in 
case it becomes necessary to close the 
main; and in each exhaust pipe a back- 
pressure valve is placed. A water leg at 
the end of the steam main carries con- 
densed water back to a Bundy separating 
trap. Each of the engines is equipped 
with piping for indicators, and a Shep- 
hard governor is also placed on each en- 
gine. There are two tandem-compound 
125-horse-power engines, built by the 
Skinner Engine Company, of Erie, Pa., 
direct-connected to seventy-five-kilowatt 
C. & C. generators. There is also one 
Woodbury engine, made by the Stearns 
Manufacturing Company, Erie, Pa., of 
sixty-horse-power capacity, nine and one- 
quarter by twelve inches, direct-connected 
to a thirty-kilowatt C. & C. generator. 

A handsome gauge-board has been fitted 
up in the engine room, this containing 


made by the Standard Gauge Manufac- 
turing Company. Each of the instru- 
ments is equipped with translucent dials 
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of wall pockets situated at different points 
about the room, so that portable lights 
may be used. The illumination for the 
boiler room is of a similar character to 
that in the engine room. The Blake & 
Williams Company, New York city, in- 
stalled the boilers and auxiliary steam ap- 
paratus. 

The switchboard, built by the F. A. 
La Roche Company, of New York city, 
which is located in the engine room, js 
remarkably handsome and complete in 
every detail. This, as well as the other 
electrical equipment, was installed hy the 


Tucker Electrical Construction Company, 


New York city. The switchboard is six- 
teen feet long and seven feet high. It is 
constructed of two-inch pink Tennessee 
marble. There is a highly ornamental 
solid-copper grill running across the en- 
tire length of the board. The board is 
made up of five panels. The three in the 
centre are the generator panels. These 
are each equipped with a pilot lamp, volt- 
meter, ammeter, recording wattmeter, 
field rheostat, plug for paralleling, one 
double-pole switch, one single-pole switch 
and one circuit-breaker. The panel on 
the left is the distribution panel. This 
contains twelve pilot lamps, twelve cir- 
cuit-breakers from 50 to 800 amperes ca- 
pacity, one 1,000-ampere double-pole 
switch for street service, a double-reading 
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illuminated by incandescent lamps con- 
trolled from the switchboard. 

The engine room is lighted up by two 
enclosed are lamps and two two-light in- 
candescent brackets, There are a number 


voltmeter for ground detector, controlled 
by a flush push-button switch. The right- 
hand panel is the battery panel. ‘There 
are three pilot lamps, a double-reading 
ammeter for charge and discharge, one 
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voltmeter, battery circuit-breaker, circuit- 
breaker for the booster motor, Bristol re- 
cording voltmeter with double-throw 
switch, booster field regulator and booster 
field switch, one six-point double-pole 
hooster motor switch, a three-point step- 
up switch for the booster motor armature, 
one double-pole main switch for the bat- 
tery charge and discharge, an underload 
circuit-breaker and a twelve-point end-cell 
switch. At the extreme left of the board 
there is mounted a differential voltmeter, 
which is connected with the paralleling 
plugs on the board for coupling up the 
generators. One coil is connected direct- 
ly to the main bus, and the other coil is 
connected through the. paralleling plugs 
to the heel of each generator switch. The 
connections from the battery are brought 
into an iron pole box, and then led to the 
hoard. Lead cables are used, and these are, 
in turn, wound with heavy cod line and 
painted. All wiring in the back of the 
hoard is enclosed in “Cireular Loom” and 
fasiened to the board with brass clips. 
All the instruments are set in the back 
of the board, and are furnished with il- 
luninated dials. From each switch up- 
rigiit buses convey the current to ter- 
minals at the top of the board. These 
terminals are fitted into lugs, from which 
cables are carried to an iron pole box; 
and from this point the circuits are led 
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runs across the top of the switchboard. 
These lamps are connected directly onto 
the: storage battery, so that there will 
always be a lighting service in the engine 
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cells of chloride accumulator, with a ca- 
pacity of 125 ampere-hours. These are 
charged every day for two or three hours 
by a booster manufactured by the Electro- 


i 
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room. All of the cables running from 
the generators to the switchboard are 
placed in three-inch loricated iron con- 
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to the main buildings in an underground 
trench. In this trench the cables are 
hung on special hangers, fitted with an 
insulated iron sleeve lined with leather. 
our lamps are situated on the grill which 


duits. The leads are lead-covered cables, 
and from the end of the conduit to the 
terminal on the switchboard are wrapped 
with heavy cod line and painted. 

The storage battery consists of seventy 


Dynamic Company, Philadelphia, Pa. The 
motor side of the booster operates at 120 
volts and forty-five amperes, and the gen- 
erator side operates at sixty volts and 
fifty amperes. 
on a substantial pedestal, built up of con- 
crete and faced with glazed brick. 

All of the cables and steam pipes are 
led from the power-house to the factory 
building through a brick trench. In the 
exposed portion, the iron cover of this 
trench is laid over with a concrete top- 
cover. Entering the factory, the trench 
is protected by metal covers, which give 
ready access to any part of the distribu- 
tion system. The current is brought from 
the power-house to a terminal board in 
the factory through six 1,500,000-circular- 
mil lead-covered cables. The terminal 
board is located in the northeast corner 
of the building. Each pair of cables is 
connected to a separate panel containing 
five switches. The three panels are then 
tied together with two single-throw 
switches. These connections are made s0 
that it is possible to use one, two or three 
pairs of cables to carry the load for any 
particular section of the building. The 
main distributing board is built on the 
style of an ordinary panel-box, with slate- 
lined gutters eight inches high, slate- 
lined doors and marbleized panels. On 
the panels are mounted fifteen switches 


The booster is mounted 
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controlling the fifteen main circuits which 
furnish light and power for the main 
building. All switches are equipped with 
enclosed fuses, and all of the work on this 
terminal board is of highly polished cop- 
per. 

From the distribution board fifteen 
main circuits are run to individual dis- 
tributing boxes, these distributing boxes 
controlling the local lighting and power 
circuits. In the machine shop on the low- 
er floor of the right-hand wing, there are 
two General Electric five-horse-power mo- 
tors, belt-connected to line shafts. These 
motors are placed on brackets, with the 
starting boxes directly underneath. 

In one of the bays which has already 
been equipped, there are forty automatic 
type-casting machines. These type-cast- 
ing machines are driven by three-quarter- 
horse-power Stow multiple-speed motors. 
The wiring throughout the bay is very 
thorough. In the centre of each bay a 
trench is led off from the main trench en- 
tering the building, and in this are con- 
veyed the cables for the electrical service, 
the circulating water for the type-casting 
machines, compressed air, and gas for the 
Bunsen burners. Four circuits are laid 
in each trench, and each circuit runs to 
seven switch boxes. Each box contains 
two fifteen-ampere knife switches, fitted 
with enclosed fuses. From the back of 
each switch box two circuits are run to 
floor boxes, which contain waterproof 
floor plugs. From these plugs the wires 
ure then carried to the respective type- 
casting machines in iron conduits, ter- 
minating in a small iron switch box con- 
taining a ten-ampere switch. This switch 
box is mounted on the casting machine, 
and from the switch box all leads are run 
to the starting box. At the heel of each 
switch a tap is made, and the wire is 
run in conduits through a special flexible 
metallic electric lamp fixture. The mo- 
tor is back-geared to drive the casting 
machines, and the method of varying the 
speed by changing the magnetic reluc- 
tance of the field is used to give the fine 
gradations necessary for the type-casting 
apparatus. 

The second bay is laid out in the same 
manner, except that the type-casting ma- 
chines and motors will be larger. These 
motors will be two horse-power in capac- 
ity. There are also installed near one 
of the bays two nicking machines, which 
are driven by two and one-half horse- 
power specially wound Holtzer-Cabot mo- 
tors. In order that the type metal be 
kept in a molten state, it is necessary that 
an intensely hot gas flame play upon the 
crucible. This is brought about with the 
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use of a Bunsen burner, and compressed 
air is supplied through pipes which are 
laid through the trench already men- 
tioned. The compressed air also serves 
another important purpose, in that a jet 
is directed through an ordinary fish-tail 


burner directly into the moulding re- 


ceptacle, blowing away any pieces which 
might adhere to the mould after the cast 
type has been trimmed and delivered to 
the proper receptacle. To provide this 
compressed-air service there-has been in- 
stalled two eight by ten single straight 
line Clayton air compressors, connected 
through Renold silent chains to seven and 
one-half horse-power General Electric mo- 
tors. These compressors serve two three 
by six-inch air tanks, and the work re- 
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the front of the building is the moulg- 
making department. The machinery jn 
this department is driven by two fiye. 
horse-power General Electric motors, belt. 
connected to a line shaft. A feature of 
the machinery in this department is the 
magnetic chucks, made by the 0. 8. Wal- 
ker Company, Worcester, Mass. There are 
four of these altogether—one large and 
three smaller. In addition to the mag- 
netic chucks, there is a Walker demag- 
netizing machine. 

In the matrix-fitting department— 
which is adjacent to this machine shop— 
there are nine matrix cutters, direct-cop- 
nected to one-third-horse-power “Lundell” 
motors. These are compound-wound mo- 
tors, with the switch placed on top of the 
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quired is to furnish compressed air at a 
pressure of ten pounds for eighty one-six- 
teenth-inch openings. 
is also used to create an intense heat for 
two gas furnaces for blacksmith’s forges. 

On the second floor of the building, in 
the northeast corner, is the engraving de- 
partment. The engraving machines, of 


which there are eight, are driven by Holt= 


zer-Cabot motors running at about 2,500 
revolutions per minute. The motors are 
belted to a small countershaft, and from 
the countershaft a flexible shaft is driven, 
running at about 7,200 revolutions per 
minute. Two small Eck motors are used 
in this department for the grinders for 
sharpening the engraving tools. 
Adjacent to this department is the 
draughting department, where the various 
designs are worked up. Proceeding from 


The compressed air — 


motor. In this department there are also 
located brass saws, direct-connected to one- 
horse-power “Lundell” motors, and one 
routing machine, belted to a one-half- 
horse-power “Lundell” motor. 

On the third floor, running along the 
front of the building, is the printing de- 
partment. There are installed here five 


*»Whitlock cylinder presses, belted to three- 


horse-power Holtzer-Cabot motors. There 
are two “Universal” job presses, belted 
to one-half-horse-power Holtzer-Cabot 
motors; two Chandler & Price “Gordon” 
job presses, belted to one-quarter-horse- 
power Holtzer-Cabot motors; two cutting 
machines, belted to one-horse-power Holt- 
zer-Cabot motors; one folder, belted to 
one-half-horse-power Holtzer-Cabot mo- 
tor; one stitching machine, belted to 4 
one-sixth-horse-power motor, and one saw, 
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belted to a one-sixth-horse-power motor. 
Each cylinder press is furnished with a 
type “POB” no-voltage and push-button 
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eight and ten lights. At each outlet an 
iron box is placed, and ‘in the cover of 
this box there is a hard rubber bushing, 
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release starting box, built by the Carpen- 
ter Enclosed Resistance Company; New 
York city. The motors are equipped with 
speed controllers of the Cutler-Hammer 
make. 





through which flexible cord is run, a sol- 
dered splice being made within the box. 

The buildings are mainly illuminated 
by about 1,500 118-volt sixteen-candle- 
power drop lights. For general illumi- 
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_All of the wiring: throughout the build- 
ings is run in iron conduits. Leads are 
run from the different distribution boxes, 
aid each circuit accommodates between 


nation, as well as for the halls, offices, etc., 
four-light clusters are installed. Hach 
cluster is controlled by a pendant switch, 
located directly underneath. In the offices, 
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the clusters and fixtures are controlled 
by flush switches placed in partitions. 
The panel boxes are constructed in the 
same manner as the main distributing 
board. Each switch is equipped with en- 
closed fuses, and the copper is all highly 
polished. 

The wiring for the motors is all run 
through iron conduits, and the switches, 
starting boxes, etc., are placed on their 
respective machines, where they are with- 
in easy access of the machine operator. 

‘The building is served by three freight 
elevators. There are one 10,000 and two 
6,000-pound carriers. Each of these has 
a speed of fifty feet per minute. These 
elevators were built by the Marine Engine 
and Machine Company, of Newark, N. J., 
and are driven by Crocker-Wheeler mo- 
tors. The elevator installation is very 
compact, and all of the hatchways, stair- 
ways and shafts throughout tlfe buildings 
are shielded with expanded metal’ barriers. 
All the cars are equipped with lights and 
annunciators. One elevator runs from the 
basement to the third floor in the. left 
wing. Another runs from the basement 
to the second floor in the same wing, and 
one runs from the first to the second floor 
in the right wing. All of these elevators 
are equipped with the latest safety devices, 
and both starting and stopping are easy 
and without shock. In addition to these 
elevators, there is another in the smelt- 
ing room, which operates a small. lift 
from the sméelting-room level to the level 
of the main factory. There is also, in 
the smelting room, a five-horse-power 
General Electric motor mounted on the 
wall, which drives two stirrers through a 
countershaft, keeping the molten metal 
thoroughly mixed. 

There are three automatic dumb-wait- 
ers, controlled by a push-button system. 
If a door is forced open, the elevator 
stops. The doors can not be opened nor- 
mally while the elevator is running. One 
of these dumb-waiters runs from the base- 
ment to the third floor, one from the base- 
ment to the second floor, and another from 
the first floor to the second. The dumb- 
waiter machinery is located on the top of 
each dumb-waiter shaft, and is equipped 
with the most modern speed-control and 
safety devices. 

The plant is completely equipped with 
a telephone service, and has its own pri- 
vate branch exchange, with about twenty 
stations throughout the buildings. 

The accompanying illustrations will 
give an idea of the mechanical features 
of this plant. The flexibility of the elec- 
tric drive has been taken advantage of in 
every instance possible, and where this 
has been done, it has given perfect satis- 
faction. 

As this plant has been laid out rather 
with the idea in mind of making it a 
show feature, the American Type Foun- 
ders’ Company will be pleased at any 
time to allow an inspection of the entire 
installation. 











982 


An X-Ray Tube which Generates a 
Rich Quality and an Abundant 
Quantity of Bi-Ultra Violet Rays 
in Combination with the X-Rays. 

To THE EpIToR oF THE ELECTRICAL REVIEW: 

I present herewith an interesting phe- 
nomenon in connection with an X-ray tube, 
made of a certain composition of glass, the 
exact chemical formula of which I am not 
ready to state, as the analysis is not as yet 
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trained eye of a scientist can not fail 
to recognize and appreciate this electrical 
phenomenon. 

I lay claim to the fact that I have 
first shown by experiments and demon- 
strated that these bi-ultra violet rays 
are present in this combined state and 
richness in an X-ray tube made from 
this glass. 

The construction of this tube involves 
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New Form or X-Ray TUBE. 


finished for publication. Suffice it to say, 
that I have found a certain glass which ad- 
mits a combined generation and trans- 
mission of the highest quality and quantity 
of both X-rays and bi-ultra violet rays 
in one tube. 

It was found after some experiment 
that such an X-ray tube made of this 
peculiarly composed glass, and when placed 
in circuit gives these X-rays and bi- 
ultra violet rays a perfectly free passage 
through its walls, at the same time in a 
combined state. 

The few practical experiments soon 
showed the value of its chemical composi- 
tion. I found after tests that no X-ray 
tube made from any other kinds of glass 
gave the richness to the bi-ultra violet 
rays as this one did. I soon discovered that 
these bi-ultra violet rays are the most 
powerful I have ever witnessed. 

Another important point in connection 
with this twhe is that here we not only gen- 
erate the bi-ultra violet rays, but also the 
X-rays in the same tube. Both these 
classes of rays have a fine quality. 

In making such simple tests, as the 
exposure of platino-cvanide or willimite 
to these rays they will exhibit at short 
and long range a most vivid fluorescence. 
The spectroscope tells its own story by 
verifying the fact. If the electric test 
be applied to the bi-ultra violet rays, their 
presence is noted in great quantity. Such 
a test is considered by physicists a fine 
one. Other tests show similar verification. 


In such a tube of which I speak, we 
have a great combination of both rays. 
The use of this tube should give satis- 
factory results to the therapeutist. The 


exactly the same principles as any ordi- 
nary X-ray tubes—no matter what) their 
shape or style may be, excepting with 
the following differences, viz:' The main 
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and sealed into the main bulb. (ther. 
wise there is no novelty about the entire 
tube. 

It is for this new sort of glass that 
I claim the property which gives this 
exceedingly good transmission to these 
bi-ultra violet rays. 

The color of both these rays, when 
viewed, take of a bluish opalescent hue 
in this tube, while the flint glass of the 
ordinary type of tubes glow greenish, 
The flint glass which is blown into this 
new glass bulb can be seen when the 
tube is generating these rays to give off 
the green coler which is the fluorescent 
property of the flint glass in contradis. 
tinction. 

Any class or style of X-ray tubes can 
be modeled from this same sort of new 
glass. 

It is a known scientific fact that glass 
of different chemical composition gives 
various shades of colors when placed under 
electric discharge, as-is demonstrated 
here in this tube. 

To show that certain chemical com- 
positions of manufactured glass do per- 
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bulb is made entirely of this new glass. 
The ends which hold the metallic 
anode and cathode are made of flint glass 





1To G. J. Monahan, of New York, I credit him with 
the construction of the first tube. "E. Machlett & Son, 
148 East bakery Baum street, New York, are manufac- 
turing from this new glass the tube which I deseribe, 
under my instruction. 


mit the transmission of the bi-ultra violet 
rays, I append below a schedule test which 
a German firm has given as its mathe 
matical-analytical tests of such and other 
classes of; glass, which it has suc- 
ceeded in making. 

It claims an extraordinary propérty 
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of transmission for the bi-ultra violet 
rays through this special manufactured 
glass, which the schedule shows very dis- 
tinetly. I have personally tried and test- 
ed this glass and find its claim well 
merited. However, this glass is very hard 
and can be worked into X-ray tubes. 
It is found that it allows the bi-ultra 
violet rays in wave-lengths smaller than 
400 cubic centimetres to pass through 
with great facility of transmission.’ 

Up to the present; moment I am satis- 
fied to bring this peculiar phenomenon to 
the notice of those interested in this sci- 
entifie problem, and present the tube. I 
shall be pleased to have pointed out to me, 
however, any information which I may 
lack. Nevertheless, until some one shall 
disprove my premises, I shall hold to my 
discovery. 

Dr. J. Mount BLeyYer. 
836 Lexington avenue, 
New York city. 








Commencement Exercises at Stevens 
Institute of Technology. 

The annual commencement held at 
Stevens Institute of Technology, June 12 
t) 16, 1904, was carried out in the follow- 
ing manner : 

Sunday, June 12, Rev. J. C. Mitchell, 
S T. B., delivered the baccalaureate ser- 
mon at 10.45 A. M. 

Wednesday, June 15, the class day 
exercises of the graduating class were held 
ut 10 a. M., on the Institute campus, 
Castle Point. From 4 to 6 P. M., Presi- 
dent and Mrs. Humphreys’ reception to 
the trustees, faculty, alumni, graduating 
class and under graduates was held in Car- 
negie Laboratory of Engineering, and at 
8p. M. a meeting of the alumni association 
was held at Stevens Institute auditorium. 

Thursday, June 16, the thirty-second 
arnual commencement was held in 
Stevens Institute auditorium at 10.30 
A. M., and at 3.30 Pp. M. a baseball game 
between the faculty and seniors was held 
af St. George cricket grounds. Then a 
ferewell reception was tendered by the 
jwuor class to the graduating class and 
friends at 8 Pp. M., in the Carnegie Labora- 
tory of Engineering, followed by a re- 
union banquet of the class of 84. 

Programme of the commencement exer- 


*Emier & Amend, chemists, represent this German 
firm in New York city. To Francis Le Roy Satterlee 
Jr, M. A., director of the physical X-ray laboratory of 
New York Dental College, we owe the coining of the 
word bi-ultra violet. I find it a good one to express the 





degree of the ultra violet in the spectrum beyond the 
real ultra violet. ” i ; 

? For full information, and the study of light and 
ultra violet — I refer you to a series of artic’ ub- 
lished by Dr. J. Mount Bleyer, Journal on Tu 878, 
Pctitene for Sane, duly, Aug, Sept, Oe 

itioner for June, Ju uy, . m ber. - 
ber and November, 1908, ” ” - 
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cises was very complete. Rev. Edward Wall 
opened the exercises by offering a prayer, 
followed by introductory remarks from 
President A. C. Humphreys. Mr. W. P. 
Patterson delivered the salutatory address, 
and Mr. W. C. Kerr, president of the 
Westinghouse, Church, Kerr & Company, 
also trustee of the Cornell University, 
delivered an address to the graduating 
class. Then the awarding of prizes and 
the conferring of degrees on members of 
the graduating class took place, followed 
by conferring of the honorary degree of 
dector of science on Mr. Edward Weston, 
LL. D., president of the Weston Elec- 
trical Instrument Company. Mr. H. B. 
Rane delivered the valedictory address 
and the Rev. J. C. Mitchell offered the 
benediction, followed by the finale selec- 
tion from the “Wizard of Oz.” 
sceestaaccalia ts cat 
Reporting the Gordon Bennett Race 
by Wireless Telegraphy. 

Thea Gesellschaft fiir Drahtlose Teleg- 
raphie arranged to report, by means of 
wireless telegraphy, the Gordon Bennett 
race, which took place on June 17, on 
the Taunus course, in Germany. A de- 
scription of part of the apparatus used is 
given in the Electrician (London), June 
3. There were three wireless telegraph 
stations, of which the two smaller ones 
were portable, being mounted on two- 
wheeled carts. The principal station was 
stationary, and was erected at Saalburg, 
adjoining the temporary post office of that 
place. The aerial wire there was sup- 
ported from a pole. One of the other two 
stations was placed at Neuhof, and the 
other at Gravenwiesbach, twenty-five and 
seventy kilometres distant, respectively. 
The aerials for these two stations were 
provided with balloons and kites, the 
former to be used in quiet weather, and 
the latter when wind prevailed. Each 
portable station was carried on two carts. 
One, called the power cart, was equipped 
with a four-horse-power water-cooled gaso- 
line engine, directly coupled to a two and 
one-half kilowatt alternating-current gen- 
erator. This cart carried 6.6 gallons of 
gasoline, which is said to be sufficient for 
a telegraph service of thirty hours. This 
cart also contained an arrangement for 
hauling in and paying out the small cap- 
tive balloons. The second cart contained 
the transmitting and receiving apparatus. 
The space on this cart was divided by a 
partition into two parts, the front com- 
partment containing the high-tension ap- 
paratus, such as the induction coil, the 
Leyden jars, the spark-gap and the high- 
tension transformer. In the compartment 
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in the back were a Morse key, two re- 
ceiving apparatus and one Morse writer. 
Two receiver transformers and one cur- 
rent reverser were fixed to the partition. 
On one side was a bell, and on the other 
side an outfit for receiving telegrams by 
sound, this consisting of an electrolytic 
detector and telephone. The receiving ap- 
paratus was mounted on a spring-suspend- 
ed board. The portable stations were ar- 
ranged for two wave-lengths—350 and 
1,050 metres. The change from the one 
length to the other was effected by a small 
switch. The wire is 200 metres long in 
each case. 





a 
A Wireless Telegraph Patent. 

A British patent has been issued re- 
cently to Professor Reginald A. Fessen- 
den, which relates to improvements in 
wave telegraphy. An abstract of the pat- 
ent is given in the Electrician (London), 
June 3. The patent has for its object the 
sending and receiving of Hertzian waves 
in such a manner that any number of sta- 
tions, equally close together, may be 
worked simultaneously. The methods that 
have been employed heretofore for this 
purpose depended upon a change in the 
intensity to effect the signal, and for this 
reason, according to Professor Fessenden, 
they have failed. To accomplish this re- 
sult by the new system, the signals are 
produced by changing the periodicity of 
the oscillations, at the same time main- 
taining their intensity constant. 

The principle of the patent is explained 
by considering a resonant curve. This is 
nearly horizontal, except when it rises 
rapidly as the frequency approaches true 
resonance. If a station is in tune with 
this frequency, a slight change in the fre- 
quency will produce large variations in the 
intensity of the signal received. On the 
other hand, since the curve is nearly hori- 
zontal for frequencies not near resonance, 
slight changes in the frequency will have 
no appreciable effect upon such stations. 

The following are the claims made: 
first, a system, of electromagnetic wave 
telegraphy, in which each station has a 
steady state impressed upon it by other 
sending stations, which state can be varied 
only by stations signaling in the proper 
tune; second, signaling by changing the 
frequency of electromagnetic waves, with- 
out substantially changing their intensity. 
The patent describes a means for accom- 
plishing this change in the frequency 
without a change in the energy sent out. 
This may be done by short-circuiting a 
part of the inductance in the sending cir- 
euit. At the receiving station the inven- 
tor prefers to employ a receiver of a type 
whose indications depend upon the rela- 
tive, and not upon the absolute, amount 
of energy received. 
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The Blondel Arc Lamp. 

What promises to be one of the most 
important improvements in _ electric 
lamps made during recent years is due to 
André Blondel, of Paris, a distinguished 
French engineer. This lamp is now be- 
ing exhibited in New York by Colonel 
W. S. Proskey, of 70 Wall street. The 
lamp is of the open arc type, is very 
brilliant, gives an excellent distribution 


















































DIAGRAM OF Parts, BLONDEL ARC LAMP. 


and a high efficiency. The quality of the 
light can be varied considerably and made 
much whiter than the ordinary carbon arc. 

The peculiarities of this lamp. are 
three: first, one of the carbons is a com- 
posite carbon—that is, it contains a pro- 
portion of certain salts which have the 
property of increasing the luminosity of 
the are; second, in the direct-current 
Blondel lamps, the positive carbon is 
placed at the bottom; third, around the 
upper carbon, and just above the arc, is 
placed a reflector. Each of these features 
has a distinctive value, and adds to the 
effectiveness of the lamp. The arrange- 
ment is shown in the accompanying illus- 
tration. 

Considering first the composite carbon, 
this is a cored carbon having usually three 
zones. The outer zone is a pure carbon, 
and is for the purpose of mechanical 
strength and providing electrical con- 
ductivity. It is thin, compared with the 
diameter of the carbon. Within this is 
a large composite core, consisting of car- 
bon and the various light-giving salts, such 
as lime, magnesia or similar minerals. 
Within this core may be an inner core, 
which has the same composition as the 
larger core, but is subjected to less press- 
ure, and, being on the interior, is prob- 
ably baked at a somewhat lower temper- 
ature. The object of this central core is 
to assist in maintaining the are at the 
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centre of the carbon, and produce a uni- 
form consumption of the carbon itself. 
These carbons are of varying sizes, depend- 
ing upon the size of the lamp. That for 
five amperes is about one-half of an inch 
in diameter. They burn about half an 
inch per hour. The upper carbon, being 
the negative, is shorter, and is usually of 
pure carbon, though it may contain a very 
small part of the light-giving salts. It is 
usually smaller in diameter than the 
lower carbon. These carbons are of satis- 
factory size for shipping and handling, 
and while the best results are obtained 
by using different sizes for the different 
lamps, they can all be burned in any one 
lamp. 

The effect of placing the positive com- 
posite carbon at the bottom is to allow 
the vapors given off here to rise through 
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the are, and thus to become highly heated. 
When this composite carbon is placed at 
the top, the vapors given off, being lighter 
than the cooler air around the are, tend 
to rise, resulting in a flame which licks 
the upper carbon. With this arrange- 
ment, also, the scoria formed runs down 
to the tip of the carbon, and drips off; 
and when the lamp is shut off, an in- 
sulating layer is formed, which must be 
broken off before the lamp will start again. 
With the reverse position adopted by 
Blondel, these vapors pass up through the 
are, and they thus add considerably to 
the luminosity of the are. In fact, the 
lamp is a luminous arc lamp, as the light 
given from the carbon electrodes is inap- 
preciable. In this position, any scoria 
which might form would tend to run 
down the lower carbon, and hence would 
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not form an insulating layer. The lamp 
may be turned on or off at will, without 
it being necessary to clean the carbons, 
The action of the reflector—or con- 
denser, as it is sometimes called—is to 
confine the vapors as they rise from the 
are, until they are completely consumed, 
and to collect the metallic oxides formed. 
No objectionable vapors are given off, 
thus permitting the lamp to be used for 
inside lighting. The condenser consists 
of a metallic ring having a concave sur- 
face downward, and containing at the 
centre part a ring of some insulating re- 
fractory material. In action, this con- 
denser becomes coated quickly with white - 
oxides, and is thus converted into a very 
effective light disperser. The condenser 
also protects the arc from disturbing air 
currents, so that it burns steadily, even at 
low values of current. The lamps are now 
put out for five and for three amperes, 
and Colonel Proskey has even succeeded 
in constructing a lamp which burns very 
satisfactorily on one ampere. The length 
of the are is considerable, varying with 
the voltage, and being from one-half to 
three-quarters of an inch. The normal 
voltage of the lamp is fifty, but by in- 
creasing the length of the are it may be 
carried up to over seventy, and still a 
satisfactory are be maintained, and, ap- 
parently, with a similar increase in lu- 
minosity as secured by the larger lamps. 
One of the one-ampere lamps was shown 
in operation and, so far as could be judged 
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DIsTRIBUTIUN CURVES, BLONDEL ARc Lap. 


A, three-ampere fifty-volt lamp, without globe. 
B, five-ampere fifty-volt lamp, without globe. 


by mere inspection, it was perfectly satis- 
factory, burning quietly and steadily and 


giving off a great deal of light. It is 
thought that these low-current lamps will 
meet with much success, particularly for 
interior lighting. . 

The value’ of this lamp as a source of 
light is very well indicated in a report 
made by Dr. W. Wedding, of the Royal 
Technical High School, Charlottenburg, 
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who examined the lamp for the German 
patent office. Dr. Wedding’s results are 
embodied in the accompanying table. 
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of a number of arrangements, which will 
lead to new and hitherto unknown prog- 
ress.” 


RESULTS OF WEDDING’S TESTS OF BLONDEL LAMP. 

















| deiaiee | Voltage at Current Watts - spe ; Watts 
t arbons. m in r emispherica r 
No. | Tee er = Amperes. uoee. Candie Boudr. Candle. 
1 | Positive Blondel glower 9 millimetres 
| in diameter, upper Siemens ‘‘ A” 
| carbon 7 millimetres in diameter... | 57.4 2.99 171.5 1339 0 128 
2 | Same, of 11 and 7 millimetres diameter. | 51.6 | 5.12 241.2 2210 0.109 
3 Upper positive Siemens ‘‘ A” cored* | 
carbon 9 millimetres in diameter, 
lower negative Siemens ‘‘ A ” solid 7 
millimetres in diameter............ 53.1 2.9 154.2 207 0.746 
4 | Same arrangement of 11 and 9 milli- 
metres in diameter.......... . ... 52.4 4.94 258.9 404 0.644 
5 | Bremer IRR esttvercctcaescese csp ~ <55 MG Be esicte cis 0.100 
6) Bromerlsinpe <.55-s6.secceweoeccea),  <aceds LP aa ener 0.126 

















‘These figures show that, with the same’ 


current intensity, the high-tension arc is 
more economical than the low-tension, 
and that of the Blondel inverted arrange- 
ment is about twenty-five per cent better 
than that of the other. This arrangement 
causes a translation of ions in the same 
direction as with the rising of hot gases, 
giving a considerably hotter burning and 
a steadier light. 

‘lo determine whether the Blondel lamp 
gives better results than hitherto-known 
lamps, Dr. Wedding compares it with 
other results of flame arc lights, as fol- 
lows: “The most favorable result of spe- 
cific consumption has been found in the 
Bremer lamp, with carbons arranged side 
by side. This was 1.1 watt per candle. 
The consumption of Blondel’s lamp differs 
from this by nine per cent. I do not at- 
tach much importance to this difference, 
if one considers that the consumption of 
0.1 watt in a Bremer lamp can be obtained 
only at the exceptionally high intensity of 
current of twenty-eight amperes, and 
nearly the same result is obtained by 
Blondel with a lamp taking only five 
amperes. An important improvement has 
thus been made. If one considers, further, 
that a 12.3-ampere Bremer lamp shows 
the same specific consumption (0.126 
watt) as a Blondel lamp taking only three 
amperes, it is clear that a new and’ con- 
siderable effect has been achieved by 
Blondel’s lamp.” 

To quote further from Dr. Wedding: 
“Up to the present time none has suc- 
ceeded in making flame are lamps prac- 
tically useful and to burn with such 
small currents as three amperes. . This 
M. Blondel achieves as ‘the result of co- 
operation of the different elements in his 
lamp. Consequently, the success of 
Blondel’s lamp rests upon the cooperation 


The accompanying distribution curves 
were obtained at the Lamp Testing Bu- 
reau, New York city. They show, when 
compared with the curves for the ordinary 
enclosed lamps, a high efficiency for the 
Blondel lamp. For instance, the measure- 

















THE BLONDEL ENCLOSED 
Arc Lamp. 


ments made by the National Electric 
Light Association’s committee show that a 
6.6-ampere 110-volt direct-current en- 
closed lamp, without the outer globe, gave 
a maximum luminosity of a little over 
450 candles, with an expenditure of 726 
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watts. A five-ampere fifty-volt direct- 
current Blondel lamp, without the globe, 
gave over 2,700 candles, with an expendi- 
ture of 250 watts. It is interesting also 
to compare the three-ampere fifty-volt 
Blondel lamp—taking 150 watts—with 
the ordinary enclosed arc lamps. The re- 
port shows that, for the three-ampere 
Blondel lamp, operating at 50.3 volts, the 
mean hemispherical candle-power was 790 
candles. The specific consumption was 
0.191 watt per candle. For the five-am- 
pere lamp, without the globe, the mean 
hemispherical candle-power was 1,883, and 

















MECHANICAL CONSTRUCTION OF THE 
BLONDEL ARC LAMP. 


the specific consumption 0.133 watt per 
candle. The report of the Lamp Testing 
Bureau states: “The lamp burns very 
quietly, without hissing or noise except 
the occasional feeding of the carbons. The 
arc travels very slowly and at intervals 
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remains stationary for considerable pe- 
riods of time. There are no deep shad- 
ows from the supporting arms and the 
bottom of the lamp, due probably to the 
distributing effect of the reflecting sur- 
face referred to, and, to the eye, the illu- 
mination is fairly uniform throughout the 
lower hemisphere, even without the globe. 
The globe, of course, increases the illu- 
mination in the upper hemisphere, giving 
a more uniform spherical distribution. 
The lamp, however, can be burned if de- 
sired without a globe.” 

The accompanying photographs give a 
good idea of the appearance of the lamp. 
The mechanism is quite simple. There is 
a rocking lever connected with a train of 
wheels for feeding the carbon and for 
drawing the arc. The action of this is 
controlled by a series and a shunt sole- 
noid. In other respects this lamp is sim- 
ilar to the familiar type. The appearance 
of the light is exceedingly pleasant and 
soft. When the five-ampere fifty-volt 
lamp was exhibited side by side with a 
five-ampere 110-volt enclosed arc, the con- 
trast was very marked. The Blondel lamp 
was enclosed in a very heavy opalescent 
globe, and there was no shadow either on 
the ceiling or on the floor directly under 
the lamp. The ordinary are lamp appa- 
rently added but little to the general illu- 
mination of the room. 


Electric Power Era in Scotland. 


United States Consul Rufus Fleming, of 
Edinburgh, Scotland, reports that no trade 
there has a better prospect at this time 
than that of the electrical engineering 
firms. ‘The demand for motors and all 
other electrical apparatus will undoubted- 
ly continue to grow from month to month, 
and American companies prepared to com- 
pete in these lines of manufacture have 
now their best opportunity. The appli- 
cation of electricity as a motive power 
in various industries, for urban lighting 
and traction, as light and power for coal 
mines and other uses, examples of which 
are numerous, mark the real dawn of the 
electric power era in this part of Great 
Britain. American manufacturers have 
in the past few years furnished some of 
the heavy machinery for municipal gen- 
erating stations and private plants, and 
also a considerable number of dynamos, 
motors, ete. American-English concerns 








have done much in this line—in ’ fact, 
they seem to be well ahead of all others. 
Recent developments mean an expanding 
market, to which our manufacturers of 
electrical machinery.and supplies may find 
it profitable to devote earnest attention. 


ELECTRICAL REVIEW 


Steam Pipe Coverings. 

An interesting and valuable series of 
experiments has been made by Mr. S. H. 
Davies with non-conductive coverings for 
steam pipes. His results were communi- 
cated to the Society of Chemical In- 
dustries, and the following abstract of his 
paper is taken from the Mechanical En- 
gineer, London. 
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of ninety pounds pressure is used, this ig 
equivalent to a superheat of 150 degrees 
Fahrenheit. 

The first method of experimenting 
which suggested itself was to cover con- 
siderable lengths of pipe with the materia] 
supply a regulated quantity of super- 
heated steam, collect and weigh the quan- 
tity of water condensed in unit time. To 


TABLE I—EXPERIMENTAL DATA. 






























































(a) ® | © (CD) (e) (f) (g) 
M | Temperatures. Current wn) oe 
sed Thick. | Required:to| per 250° Remarks, 
Description of Covering. dopa i ] | "Seen . 
~ | Inside | Surface | Cold |Temperature| Difference 
rea of | Water | Constant. ween 
Pipe. |ragging.| Jacket. the Sides.* 
| 
In. | Deg. C. | Deg. C. | Deg. C. Amperes. Calories. 
1. Magnesia sectional, thick $ 258 51 14.5 2.05 i eer ne 
2. Slag wool sectional...... lye | 266.7 49 15.7 2.05 60 A thin layer of powdery ma- 
cextes ee on the hot 
surface isintegre tio 
the fibre,» tenia 
3. Remanit(waste silk rope) z 249.5 50 19 2.1 60 The fibre is charred for } in. 
depth. This is about the 
limit of temperature at 
which remanit can be used, 
4. Mica, sectional, double .| 2 254.5 52 17.5 2.15 OF Se ees 
5. Morley’s composite..... 13 220 21 2.0 63 It consists of slag wool sur- 
rounded by layers of hair 
felt and compressed fibre, 
covered with painted canvas. 
6. Mica flexible, thick...... 2 248 13 2.25 em |}  - cewece ve 
7. Mica sectional, single.... z 251.5 61 17.5 2.35 4 
8. Mica flexible, thin....... 1} 247 64 14 2.35 74 
9. Magnesia sectional, thin Rh 66 12 2.4 8&8 
10. Remanit and slag wool.. | 13 240.5 [67] 23 2.5 The cotton-fibre bag containing 
slag wool charred, and the 
contents were scattered. 
11. Asbestos board and hair | 
Bis cssnanvssnacecmnwats 1 283 65 17.5 | 2.5 91 Hair felt badly charred. 
12. Asbestos rope filled with 
PRABROBIA) . 0001004500000 $§ | 252 71 12 3.0 118 The filling is contained in can- 
vas surrounded by woven 
asbestos; the canvas is 
charred and the filling es- 
capes. 
13. Abestos cloth, ribbed.... | 14 | 251 % 15 3.0 mk. OS” Gkaaees 
14. Abestos cloth filled with 
eR z 248.5 7 15.2 3.0 121 Behaves like No. 12. 
15. Leroy mixture, thin..... 1} 254 [77] il 8.15 a ene 
16. Abestos cloth containing 
sections filled with 
magnesia _....... ss 1y, | 247.5 [76] 14.7 8.1 Be OO Nareeccece 
17. Plastic slag wool covered 
with black pitch ...... 13 255 | 78 11.5 8.2 (ibm Soro e 
18. Asbestos rope filled with 
asbestos fibre.......... 1f 250 [79] 13.5 2.95 142 Owing to scarcity of material 
this result was obtained with 
18in. asbestos rope, plus 7 in. 
of magnesia sectional! cover- 
ing. but the result has been 
calculated for a complete 
covering of asbestos rope 
19. Leroy mixture, thin..... #3 254 [80] 18.7 8.87 me VP aeaeece 
20. Cresswell’s plastic as- 
VORIOR IO. 1. isis0<00000 1 230.5 85 23 3.25 me, | ~  cemaekokeos 
21. Cresswell’s plastic as- 
pa Oy eee 1 240 89 23.5 3.85 | i (CO roe 
22. Leroy asbestos, plastic..| 1 | 230 89.5 24 8.4 _ Si ec oe 
23. Bennett-Lawes’ plastic..| 1 212 87 22 3.4 7 606URCtCt~t~*:C we RRS 
24. Bare pipe .......cccccoee | 177 | ooee 18 8.45 | | A Me Co Are 
| 

















Nore. —Figures in brackets are interpolated, not experimental figures. 


0.2 
* The last column is calculated as follows: Calories lost=C?*Rs _ The resistance of the heater=14.6 ohms. 


Calories lost per hour per difference of 250° between the sides = C? x 14.6 x 60 x 60 x - 1000 x 


1000 
0.2387 250 


(eo) deg. - (v) deg. 


The probable experimental error does not exceed 4 per cent of the calculated heat losses. 


This work was begun with the object of 
finding a suitable covering for pipes con- 
veying highly superheated steam. A very 
high temperature has therefore been main- 
tained throughout the experiments. In 
most cases the temperature of the steam 
pipe was raised to about 250 degrees centi- 
grade (482 degrees Fahrenheit). If steam 


carry this out with any degree of accuracy 
is, however, extremely difficult. To supply 
steam at a uniform pressure, and super- 
heated to a uniform temperature, for a 
considerable period is almost impossible. 
If this difficulty is evaded by supplying 
the same steam to a number of parallel 
pipes covered with different materials, it 
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is difficult to ensure that the supply to 
each pipe is uniform. I therefore 
abandoned this in favor of an electrical 
method of heating. The loss of heat was 
determined by simply observing the quan- 
tity of electrical energy which must be 
supplied to the apparatus and transformed 
into heat in order to maintain a uniform 
temperature. I am greatly indebted to 
Professor Stroud, of Yorkshire College, 
for his suggestions regarding this part 
of the work. 

‘The heater (see Fig. 1) consisted of 
a coil of fine platinoid wire wound round 
a porcelain core A. This was placed in 
a wrought-iron steam pipe B, two inches 
in diameter, two feet in length, closed 
at one end by a blank end of iron welded 
into the pipe of the same thickness as 
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Fic. 1.—TuHe Heater Usep in Maxine TEstTs 
oF STEAM PIPE COVERINGS. 


the wall of the pipe. The heater was 
immersed in) melted paraffin wax to en- 
sure a uniform temperature throughout 
the length of the pipe. The sides and 
closed end of the pipe were then sur- 
rounded by the lagging or insulating ma- 
terial C; the open end was covered with 
a wooden lid, perforated with holes for a 
thermometer and wires to convey the cur- 
rent to the heating coil. The steam pipe 
and its fittings were placed vertically in 
2 wide tin cylinder D, and the top 
covered wth'a closely-fitting wooden lid, 
and with several layers of hair felt. The 
loss of heat from the top end of the 
pipe was thus reduced to a negligible 
quantity. The outer cylinder was: im- 
mersed in running water to secure a uni- 
form temperature, and therefore uniform 
conditions for radiation from the free 
surface of the material. 
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The coil of wire on the heater was 
connected with the factory current, regu- 
lated by the introduction of a rheostat 
of incandescent lamps placed parallel 
with each other and in series with the 
heater. An ammeter was included in the 
circuit. A current of three to four am- 
peres was passed through the heater 
until the temperature ; rose to about 
250 degrees centigrade, and then the 
current was regulated by means of 
the rheostat until a constant tempera- 
ture was obtained in the pipe. In 
every case this high temperature was 
maintained in the steam pipe over night, 
so that any moisture present in the 
covering might be expelled. An oppor- 
tunity was thus given of observing any 
charring or disintegration of the ma- 
terial which might take place. The ap- 
paratus then remained under close obser- 
vation, and when a constant temperature 
had been observed for half an hour, the 
temperature and flow of current were re- 
corded. 

The results of these experiments are 
shown in table i. Round the insulating 
material a few coils of thin platinoid 
wire were wrapped, forming a resistance 
thermometer for recording the tempera- 
ture on the outer surface—not shown in 
diagram. ‘The wire formed one arm of 
a Wheatstone bridge, in parallel with an 
equal length of wire immersed in an oil 
bath, which was heated or cooled until 
equilibrium was established, and the tem- 
perature then recorded—column (d). It 
will be seen that the results are not 
directly comparable, owing to the dif- 
ferent thicknesses of material supplied by 
the makers. Except in the case of plastic 
coverings, this is, however, a matter of 
theoretical interest, thel practical question 
being: what loss of heat do we obtain 
from steam pipes covered by the materials 
just as they are supplied by the makers? 
The figures given in column (g) supply an 
answer, giving the loss of heat per hour 
calculated for a difference of 250 degrees 
centigrade between the steam pipe and 
the water-jacket. For comparison, an 
experiment carried out with the bare 
steam pipe is added, and it will be seen 
that, with the best covering, seventy-seven 
to seventy-eight per cent of the heat 
transmitted by the bare pipe is retained, 
while with the worst covering examined 
only twenty-one per cent is retained. Pas- 
quay states—“Wirmeschutz in Dampf- 
betrieb,” 1895—that by using the best 
protective coating, in the most favorable 
case, about eighty to eighty-five per cent 
of the loss which occurs from a naked 
steam pipe may be avoided—a figure 
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which corresponds closely with my results. 
It will be noticed that there is a group 
of very efficient coverings, including mag- 
nesia sectional, thick—slag wool sec- 
tional, and remanit. Secondly, comes a 
group of fairly efficient non-conductors, 
including the various mica preparations. 
Thirdly, there is a group which has about 
half ‘the efficiency. of the first named, in- 
cluding certain asbestos rope coverings, 
plastic slag wool, and the Leroy mixture. 
The list concludes with coverings which 
can not ‘be described as non-conductors. 
In this connection it may be noted that 
while asbestos fibre may be necessary as 
a binding material, or asbestos cloth may 
be used to carry a filling, asbestos itself 
is not a good insulating material. Berg- 
meh! also appears to have been overesti- 
mated in this respect. 


TABLE II—COEFFICIENTS OF CONDUCTIVITY. 








Calories 
per Square Metre 


Covering.* 
per Hour. 





MMMM cccedacadicsddddicixiensenaes 
Magnesia sectional, thick............ 
Slag wool sectional...... aa 

Morley’s composite 
Mica sectional, double ............... 
Asbestos board and hair felt......... 
De ae 
Asbestos rope filled with slag wool.. 
Asbestos rope filled with magnesia. . 
10. Remanit and slag wool............... 
11. Asbestos cloth, ribbed................ 
12. Leroy mixture, thick ................ 
18. Asbestos rope filled with asbestos 





PWNS oR woo 
seeceoeseoscs 
SEeSBITTALS 





We ticddeaccndecdeveadasease seas 0.133 
14. Asbestos cloth containing sections 

filled with RM cenaccanasesess 0.133 
15. Creswell’s plastic asbestos, No. 1.... 0.142 
16. Creswell’s ‘“ = No. 2.... 0.148 
17. Plastic slag wool, covered with black 

WE Sa xdccccdcdcasncddacaccacesencea 0.151 
18. Leroy asbestos plastic ............... 0.161 
19. Bennett-Lawes’ plastic............... 0.181 








*See note to table iii. 


From the data recorded in table i it 
is possible to calculate, with some ap- 
proach to accuracy, a coefficient of con- 
ductivity for the pipe coverings—see table 
ii. This coefficient} expresses the number 
of calories lost per hour per square metre 
of area, by transmission through one 
metre of the insulating medium, with a 
difference of temperature of one degree 
centigrade between the sides. Let Q = 
loss of heat recorded—calories per hour ; 
r, = half the outside diameter of the 
pipes in centimetres; r, half the outside 
diameter of the lagging in centimetres; 
1 = length of pipe in centimetres—in- 
stead of considering the closed end of 
the tube separately, it is treated as an 
addition to the length of the tube; ¢, = 
temperature inside pipe; ¢, == tempera- 
ture on the surface of the lagging. Then 
the coefficient of conductivity 


T's 
Q log € (2) .100 


/ 


2el.(4—h) 


This assumes that the conductivity of 
the iron pipe is infinitely great com- 
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pared with the conductivity of the lag- 
ging—an assumption which does not in- 
troduce any appreciable error. In cer- 
tain classes of work the weight of the 
covering is important; details of the actu- 
al weight of covering on the two-foot 
length of pipe, as well as the weight per 
cubic foot, will be found in table iii. 
I have not found it possible to prepare 
a table of costs, but in this connection 
it is obvious that an extra capital outlay 
on a good insulator may lead to very 
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used, and from ten to twelve kilogrammes 
of steam condensed. ‘The rise in tempera- 
ture was about sixty degrees centigrade. 
Starting with superheated steam from the 
boiler house at about ninety pounds press- 
ure and a temperature of about 550 de- 
grees Fahrenheit, I have recorded from 
zero to twelve per cent of condensed moist- 
ure in the steam at distances of 140 feet 
to 460 feet. A mean of eleven satisfac- 
tory experiments gave 6.2 per cent of 
condensed moisture. The distributing 


TABLE III—DENSITY OF MATERIALS, 






































- ts 7 
s asf | 3 
x z ote BE 
| ay =I aSe | Pe 
earner ‘ P y S & rR) © 
Description of Covering. Ey oh 5 aS ae 

5 ° 2 -_ 
= 3 328 as 
: = mee 28 

= Ze | 
é $59 ee 
: Ft. In. In. In. } 
1. Remanit ..........scsccsccecccccsccccccccscccccsccrcesceses 2 38 q 4h 740 11 
2. Asbestos cloth and hair felt ..................seeeeeeceeees 2 1 1 4 1080 14 
Ro Ne NE RNIN soo 5 0 55 55 vin wnkin'ss:elniwalbaipcle’eemieain’ 2 14 1% 5 16 
EINE MINERS 6k ein oso mics a iscdiceha' sss” SS wawiou eres 2 14 13 53 2050 17 
5. BGGNSy COMPRIS COVETIND.. .. 6.22.55 s0scceccescccvecccceseve 2 1} 13 5E 3150 20 
re ND ERIE oc cise spake nano eran ec wbiscanenoin ics 2 1 13 4 1925 21 
7. Asbestos rope filled with magnesia.................0.00s005 2 | 18 43 1570 24 
& Asbestos GIOKh ANG MAGNEHIA.........ccsccvccccrersoscoscee! | 1§ 14, 5 2540 25 
ee RR eens ery soe ee 2 1? | 1y; 43 2570 28 
Be I II so 5 sine ns ns cind be sis spincuicweesieciew nes ay, 2 1 | ea 5} oR 
11. Asbestos rope filled with slag wool.................e-eeeees . FF A 4} 1870 31 
AR ee er ounces ss bccn babes ssuohsrive tices ene | 2 4 2 | 63 6020 82 
13. Creswell’s asbestos, plastic, NO. 2.............eee scene eens 2 4 1 43 2550 36 
ee ee 2 2 2 63 7800 41 
15. Cresswell’s asbestos, plastic. NO. 1........seeeeseeeeeeeeeees 2 1 1 a] 2950 42 
BG TOSI IO TIN aia o 56 055 n'0 9050 00s vines cniesnie osi0sie'anes 2 1 1 HI 2990 42 
17. Asbestos rope filled with asbestos fibre..... .............4. 4 ly t 1} 48 2620 45 
18. Leroy’s asbestos, plastic..........cescesccscescsscescscccces = 4 1 | 43 3300 47 
19. Panelic RIA WON. «0... .500500ccccovicsseseneccesesiccicss cisions 2 Oo 13 53 6450 56 
i} 
NoTE—In cases where two different thicknesses of material have been experimented with, the results are only given with the 


thicker covering. 


important economies in the fuel required 
for steam raising. 

In a factory with which I am acquainted 
the total area of pipes employed in the 
distribution of steam from the boiler 
house to all parts of the factory is 730 
square metres. At the moderate compu- 
tation of three kilogrammes of steam con- 
densed per square metre of naked pipe 
per hour, the condensation would amount 
to 2,190 kilogrammes of water per hour if 
the pipes were uncovered, representing 
a loss of 2,750 tons of coal per annum. 
Nearly eighty per cent of this loss may 
be avoided by the use of an efficient cover- 
ing. With the increasing tendency to 
use high-pressure steam and superheated 
steam, the importance of selecting a good 
insulating medium is greatlv enhanced. 
In the factory referred to above I have 
made a number of observations regarding 
the amount of condensed moisture pres- 
ent in the steam at different points. In 
each case steam has been traveling at a 
fair rate past the point at which the 
test has been made. A large calorimeter 
was used, made of tinplate surrounded by 
hair felt and wood, and provided with a 
lid of similar material and a disc stirrer. 
About 100 kilogrammes of cold water were 


pipes were covered, but not in a very 
efficient manner. During a period when 
the steam was not superheated, other con- 
ditions remaining the same, a mean of 
twelve satisfactory tests gave 13.5 per 
cent of condensed moisture. This may 
serve as a further illustration of the ex- 
traordinary loss of energy resulting from 
the condensation of steam during its dis- 
tribution in any large factory, and the 
great importance of securing an adequate 
covering for the distributing mains. 





Railway Men in Convention at 
Saratoga Springs, N. Y. 


The Master Car Builders’ Association 
held its thirty-eighth annual convention 
at Saratoga Springs, N. Y., June 22, 23 
and 24. Headquarters were established at 
the Grand Union Hotel.. The following 
programme was announced : 

WEDNESDAY, JUNE 22, 10 A.M. 

Prayer; president’s address; reports of 
secretary and treasurer; assessments and 
announcement of annual dues, appoint- 
ments of committees on correspondence, 
resolutions, nominations, obituaries, etc. ; 
election of auditing committee ; unfinished 
business; new business; discussion of re- 
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ports: standards and recommended prac- 

tice; triple valve tests; brake-shoe tests - 

tests of M. C. B. couplers. 
WEDNESDAY, JUNE 22, 7.30 P. x. 

Topical discussions : 

“What are the advantages or disadvan- 
tages of two-inch main steam pipe with 
one and five-eighths inch steam hose.” Dis- 
cussion to be opened by Mr. J. J. Hennes. 


sey. 

“Advisability of the Master Car Build- 
ers’ Association adopting standard con- 
tour lines for steam hose couplings, with 
a view of having same interchangeable 
upon the same principle as the M. (. B. 
coupler contour lines.” To be opened by 
Mr. M. T. W. Demarest. 

“To what extent does friction draught 
gear reduce repair, expenses, etc.” ‘l'o be 
opened by Mr. E. B. Gilbert. 

Discussion of reports: standard loca- - 
tion of third rail for electrical operation; 
stenciling cars; coupling chains. 

THURSDAY, JUNE 23, 9 A. M. 

Discussion of reports: draught gear; 
stake pockets; best preventive of rust on 
steel cars ; rules of interchange, including 
report of arbitration committee on prices 
for repairs of steel cars; outside dimen- 
sion of box cars; the use of steel in pas- 
senger car construction ; cast-iron wheels. 

THURSDAY, JUNE 23, 3 P. M. 

Topical discussions : 

“To what extent will a more rigid in- 
spection of car couplings at terminal 
points reduce accidents and repairs.” ‘To 
be opened by Mr. James Macbeth. 

“The advantages and disadvantages of 
the different varieties of side bearings now 
in use.” To be opened by Mr. L. H. 
Turner. 

“Can not the present method of se- 
curing spring pockets to couplers for 
freight cars be improved upon?” To be 
opened by Mr. J. S. Lentz. 

“Brake beams. The proper hanging 
of brake beams to secure brake-shoe clear- 
ance.” To be opened by Mr. W. E. Fowler. 

“Stronger draught gear for passenger 
cars. Wherein should present practice be 
modified ?” To be opened by Mr. H. La 
Rue. 

FRIDAY, JUNE 24, 9 A. M. 

Discussion of reports: air-brake hose; 
rules for loading long materials; steam 
and air line connections; tank cars; con- 
ference with interstate commerce com- 
mission ; subjects. 

Reports of committees on correspond- 
ence, resolutions, etc. 

Election of officers. 

The American Railway Master Me- 
chanics’ Association will also hold a meet- 
ing at the same place and date. 

The American Railway Accountants’ 
Association will hold a session at Saratoga 
Springs, N, Y., June 29, 
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Electrical Patents. 


The Stanley Electric Manufacturing 
Company is the assignee of a patent re- 
cently granted to Mr. William J. Lloyd, of 
Pittsfield, Mass., on an improvement in 
circuit-breakers. The invention relates to 
circuit-breakers especially adapted for use 
on street cars. In practice the circuit- 
breakers on street cars are placed in many 
different positions, as is found convenient. 
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\\ith circuit-breakers as ordinarily con- 
structed, a change in position affects the 
setting of the tripping device, thereby 
changing the opening point of the breaker. 
In the present invention a circuit-breaker 
is provided which may be calibrated for 
any position and which will not have its 
opening point changed by any alteration 
of its position. This is accomplished by 
providing a balanced armature for the 
tripping device. The use ‘of a balanced 
armature necessitates the employment of 
a spring for the retractive force. The 
spring is so arranged that the retractive 
force on the armature as it is drawn up 
is not increased and a hammer blow is 
obtained. 

An incandescent lamp has recently been 
patented by Mr. Samuel E. Doane, of 
Cleveland, Ohio, and the patent obtained 
thereon assigned to the National Elec- 
tric Lamp Company, a corporation of New 
Jersey. The object of the invention is to 
permit the use of less expensive wire as 
the leading-in wires of incandescent lamps. 
li has been the practice to employ solid 
platinum wire for the leading-in wires 
of these lamps, because of its non-oxidiza- 
ble quality and also because its coefficient 
of expansion is the same as that of glass. 
Certain metals have their coefficient of 
expansion substantially the same as that 
of glass, but these metals oxidize easily. 
When such metals do oxidize, air will 


leak in between the glass and the oxidized — 


surface of the wire into the bulb and thus 
destroy the vacuum therein. If one coats 
such a wire, as by electroplating, with a 
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thin skin or shell of non-oxidizable metal, 
as gold, and then seals one or both ends of 
the short sections of the wire by fusion, 
such sections may be successfully used as 
the lead-in wires of incandescent lamps 
and analogous structures. The metal is 
thus prevented from oxidizing, or, if it 
should become oxidized, the oxidized air 
could not, because of the seal, get between 
the oxidized surface of the core and the 
non-oxidizable coating. Sometimes the 
core metal in being drawn into wire is not 
perfectly cylindrical, but, on the contrary, 
has a crease or fold longitudinally. If 
such a wire were electroplated with gold 
and its ends not sealed, air could leak be- 
tween the gold coating and the core 
through this longitudinal crease, but if the 
ends of the wire are sealed by fusion, such 
leakage can not take place. Another kind 
of coated wire may also be used, namely, 
a drawn wire having a metal core and a 
platinum shell. By fusing, and thereby 
sealing one or both ends of short sections 
of this wire, leakage of air between the 
shell and core is prevented and such short 
sections may be used as the leading-in 
wires. The present invention is adapted 
for use with either type of wire above 
referred to, and consists in the employ- 
ment as the leading-in wires of incandes- 
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cent lamps and analogous devices, of wire 
having a metallic core and a non-oxidiza- 


‘ble coating, and having one or both of its 


ends sealed by fusion. It also consists of 
an incandescent lamp in which such lead- 
ing-in wires are employed. 

An improvement in continuous-current 
dynamos has been recently made “by 
Emile J. Javauz and Alfred M. L. 
Barbou, of Paris, France. The object of 
the invention is to provide means for con-, 
trolling the magnetic resistance of the 
magnetic circuits by means of thin bars 
or rods of iron adapted to be displaced 
parallel to the armature axis in holes or 
grooves formed in the pole-pieces in direct 
proximity to the bore. By this means the 
strength of the magnetic flux can be al- 
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tered and consequently the inductive re- 
action, so that the speed of the machine 
can be altered within wide limits. The 
pole-pieces of the dynamo are provided 
with apertures in such a manner that the 
section of passage for the magnetic flux 
is considerably reduced. The apertures are 
arranged in close proximity to the bore 
and extend from one side of the pole-pieces 
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to the other. Iron bars of the same shape 
as the holes are adapted to slide with slight 
friction therein. According to the extent 
to which these iron bars are inserted in 
the apertures, the section of passage for 
the magnetic flux is increased or reduced 
and the magnetic resistance consequently 
altered. The insertion of the bars into 
the pole-pieces can be effected by hand 
or automatically. In the former case they 
are simultaneously displaced by means of 
a hand-wheel. Means driven by the dy- 
namo shaft cam be employed if desired for 
automatic adjustment for the purpose of 
maintaining a constant electromotive force 
in the case of a dynamo driven at variable 
speed. By this means the insertion of 
the bars into the pole-pieces is automatic- 
ally regulated, thus increasing or decreas- 
ing the electromotive force as may be nec- 
essary. 

Mr. George F. Atwood, of Wakefield, 
Mass., has assigned to the Primary Power 
Company, of the same place, a patent re- 
cently obtained by him on exciting fluid 
for electrical batteries. The composition 
is especially adapted for use in batteries 
of the Bunsen type. The electrode im- 
mersed in the composition is preferably 
zinc. In preparing the solution, Mr. At- 
wood adds to thirty gallons of water suffi- 
cient sulphuric acid for its specific gravity 
to be 1.2. After cooling, one and one- 
half pounds of ammonium carbonate, ten 
ounces of carbonate of sodium, and ten 
ounces of bisulphate of mercury are mixed 
therewith. The solution is then diluted 
with six parts of water and is then ready 
for use. 
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Protection of Electric Railway Grade 
Crossings. 

A system of protecting electric railway 
grade crossings has been devised by M. 
Carbonnelle, of Uccle, Belgium. The 
system operates by eutting out that sec- 
tion of the live conductor at the crossings, 
except when a car is upon it. When a 
ear is passing a crossing, it automatically 
euts and connects this section of the con- 
ductor to the feeder. The device con- 
sists of two relays, one operated by an 
alternating current supplied from the 
car. The closing of this relay actuates 
the second relay, which closes the main 
circuit, and which is then held in place 
until the car leaves the section. The 
circuit for the first relay contains a con- 
denser, thus preventing direct currents 
from passing ; but as this circuit is thrown 
out as soon as a section of conductor is 
connected to the main feeder, the second 
or locking relay is necessary. ‘The cur- 
rent required to operate the first relay is 
supplied by means of a common magneto 
operated by the motorman.—Translated 
and abstracted from Electro (Brussels), 
April. 

a 
The Effect of the Selenium Cell on Photo- 
graphic Plates. 

In the Physikalische Zeitschrift, No. 
5, 1904, M. J. J. Taudin Chabot de- 
scribed some phenomena which he had 
noticed when experimenting with a 
selenium cell. He found that these 
affected photographic plates, and he sug- 
gested that the action might be due to 
a new ray or a new emanation. In this 
article Herr G. Berndt describes an in- 
vestigation which he has carried on with 
a view of verifying or disproving these 
suggestions. He used in this work his 
carbon cell, but he adopted certain pre- 
cautions which were not observed by M. 
Chabot. The latter had found that when 
an electric current was passed through a 
selenium cell it affected a photographic 
plate so that a sheet of aluminum gave 
a clear silhouette. Herr Berndt thought 
that this result’ might be due to chemical 
action, on account of the contact of the 
cell, the aluminum and the photographic 
plate. He therefore separated all three 
by air spaces. Before the experiment, the 
cells—two of which were used—were kept 
for a long time in a dark room. They 
were then placed over the plate and 
allowed to stand for 172 hours. One of 
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the cells was inactive; through the other 
a small current was passed. Upon de- 
veloping the plates, no trace of an effect 
was shown. Although the current used 
in this experiment was much less than 
that used by M. Chabot, the failure to 
observe a darkening of the plate can not 
b> attributed to this, since, in any case, 
a slight effect should be noticeable. In 
fact, M. Chabot says that the passage 
of the current is not necessary for the 
action.—Translated and abstracted from 
the Physikalische Zeitschrift (Leipsic), 


June 1. 
a 


Benzine Fires. 


It has been known for some time that . 


benzine is apt to ignite spontaneously in 
chemical cleaning works, at the moment 
when woolen materials are pulled out of 
the benzine wash. It was obvious that 
the ignition was caused by electric sparks. 
The fires were more frequent in the 
coldest weather, and more frequent in 
dry, pure air than in damp, dusty air. 
The phenomena were investigated twelve 
years ago by M. M. Richter. Previous 
to this no remedy was known. Richter, 
by simple experiments, showed that elec- 
tric sparks caused the trouble, and he 
found that with dry air and a tempera- 
ture of minus fifteen degrees centigrade, 
the danger was greatest. He discovered 
that when 0.02 per cent of magnesium 
oleate was added to the benzine, no dis- 
charges took place and no explosion oc- 
curred. The reason for this was not fully 
understood until it was explained by re- 
cent work of Herr G. Just, of the tech- 
nical high school of Karlsruhe. Just 
first attributed the effect to a lowering 
of the dielectric constant of the benzine, 
due to the presence of the oleate, but he 
found that this was not the case. The 
conductivity of the benzine and the mix- 
ture seemed at first to afford no explana- 
tion, as pure benzine is practically an insu- 
lator, and the addition of 0.05 per cent of 
magnesium oleate raised the conductivity 
only from 2 x 10-” to 1.3 x L0-".- How- 
ever, this increase in the conductivity is 
sufficient to prevent the accumulation of 
dangerous charges, as was shown clearly 
by means of an electroscope, which when 
connected to two electrodes immersed in 
benzine showed that the charge was re- 
tained for some minutes. When the 
electrodes were placed in the oleate solu- 
tion it was found impossible to impart a 


charge to them. Other preparations were 
tried in place of magnesium oleate, but 
none were found as satisfactory. Benzine 
is a poor solvent for compounds which 
a textile chemist could accept.—A bstracted 
from Engineering (London), June 3. 
a 

A Criticism on Single-Phase Traction. 

In this communication Mr. E. Kilburm 
Scott criticises the several methods of 
single-phase traction which have been put 
forward. He expresses little faith in the 
Ward Leonard system, as the locomotive 
is too complicated. He does not see that 
the Oerlikon collecting device is much of 
an improvement, since the adjusting of 
this to the widely varying positions of a 
trolley wire would be likely to cause 
trouble. Mr. Scott says that his own in- 
vestigations lead him to the opinion that 
the recent improvements in single-phase 
motors offer very little hope for single- 
phase traction. He anticipates commutator 
troubles in these motors, because the short- 
circuited coils under the brushes act tempo- 
rarily as the secondary of a transformer. 
During running this does not give trouble, 
as the short-circuited coil is changing con- 
tinually; but in starting a train on an 
incline, with the brakes down, if the cur- 
rent is switched on before they are re- 
leased, or if the train does not start im- 
mediately, owing to the tractive resistance, 
then the short-circuited coils are almost 
certain to be burned out. The use of re- 
sistances in the windings is being tried, 
but he does not think it will be possible 
to use very large resistances, since these 
would increase the dimensions of the mo- 
tor and lower the efficiency. Another ob- 
jection to the single-phase motor is the 
question of torque. In a continuous-cur- 
rent motor the torque is constant under 
constant load, and there is no pulsation. 
In a three-phase motor the torque is nearly 
constant. With a single-phase motor the 
torque varies from zero to a maximum, 
and back to zero, with every complete al- 
ternation. This means that, for a certain 
freight train requiring a maximum draw- 
bar pull of ten tons, which, with a con- 
tinuous or three-phase motor would re 
quire a locomotive weighing fifty tons, the 
latter must weigh 85 or 100 fons, 
if equipped with single-phase motors. Mr. 
Scott also calls attention to the disadvan- 
tage of the single-phase motor, in that it 
is more expensive and heavier than a poly- 
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phase motor of equal power. He also 
thinks that the objection to three wires 
for a three-phase system has been exagger- 
ated. Once bare wires are allowed, a wire 
or two more makes no difference. More- 
over, assuming that a system requires a 
certain amount of copper, the more cop- 
per leads put into bare wires overhead, 
the less copper will be required in insu- 
lated feeders underground. It is the lat- 
ter which cost—Abstracted from the Elec- 
trician (London), June 3. 
a 
The Repulsion Motor. 

In this section of a serial which takes 
up at considerable length the theory of 
the repulsion motor, Mr. F. W. Carter 
mentions some of the chief characteristics 
of this machine. The motor possesses the 
drooping -characteristic of the successful 
railway motor. With the constant ter- 
minal voltage, the speed is low and the 
resisting torque is great, and rises con- 
tinually as the resistance diminishes. Syn- 
chronism is not the singular speed of this 
motor. It is capable of passing through 
this speed and running away if the coun- 
ter-torque be sufficiently reduced. Whether 
or not the motor can be started from rest 
with full voltage on the terminals de- 
pends on what it has been designed to 
stand. With a good resisting torque, the 
speed can be varied as in the continuous- 
current railway motor, by variation in 
the terminal voltage. With two motors, 
two speeds cam be obtained, corresponding 
to series and parallel running. It is pos- 
sible to run economically at other speeds 
by means of a compensator. The speed 
can also be varied by shifting the brushes, 
being generally diminished as the short- 
circuited coil is moved further and further 
from the centre of the field poles. Thus, 
fractional speed-running with this motor 
does not involve the waste of energy that 
attends the running of continuous-current 
railway motors on resistance points. An 
apparent objection to the repulsion motor 
lies in the fact that to reverse the direc- 
tion of rotation it is necessary to shift 
the brushes with reference to the field 
‘rom one side to the other of the pole 
centre. In the case of the repulsion mo- 
tor, however, the stator winding is dis- 
tributed, thus making it easy to move the 
field pole, which accomplishes the same 
purpose. In the Latour and Winter-Eich- 
berg modifications of the repulsion motor, 
the pole is shifted electrically to the re- 
quired position. The auxiliary current is 
istrodueed into the armature, producing 
a cross field, which, compounded with the 
niain field, gives a suitably situated result- 
aut.—Abstracted from the Electrical Re- 
view (London), June 3. 
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Power Development Works at Niagara Falls, 
Ontario. 

This article gives an idea of the prog- 
ress which has been made by the Canadian 
companies which are developing the power 
of the Canadian falls. The Ontario Power 
Company, which is building a large fore- 
bay above the Dufferin Islands, and from 
which water will be conducted in eight- 
een-foot pipes to a power-house placed 
in the gorge below the falls, has nearly 
finished the concrete retaining-walls. The 
excavation of the rock, which constitutes 
the greater part of the work in connec- 
tion with the 200,000-horse-power intake, 
is also nearly complete. The buildings to 
house the screen and gate mechanisms are 
about to be begun, and these will be com- 
pleted during the summer. Half of the 
6,600 feet of main feeder pipe, eighteen 
feet in diameter, has been laid in the 
trench previously excavated in Victoria 
Falls park. Tunnels for four penstocks 
of 40,000 horse-power are completed. The 
work on the generating station is progress- 
ing rapidly. The shortness of the period 
during which work can be carried on at 
this point, adjacent to the foot of the 
Horseshoe falls, requires that construc- 
tion proceed with despatch. It is expected 
that this portion of the work will be com- 
pleted before winter conditions set in. 
The Canadian Niagara Power Company, 
which is building a station similar to 
power-house No. 2 of the Niagara Falls 
Power Company, has just completed the 
tunnel tail-race, which is 2,200 feet long. 
This tunnel is of the horseshoe form, 
twenty-five feet high and nineteen feet 
wide, and is lined with seventeen inches 
of concrete, with a vitrified brick facing. 
The grade of the tunnel is seven feet 
per thousand, which will give a speed 
of water, when in full operation, of twen- 
ty-seven feet per second. Considerable 
progress has been made in excavating the 


wheel-pit and the forebay. The former 
is 165 feet deep, eighteen feet wide in- 
side the brick lining, and 570 feet long. 
The head canal to the forebay is fifteen 
feet deep and 250 feet wide. The forebay 
itself is 600 feet wide, extending the whole 
length of the power-house. Elaborate pro- 
visions have been made to protect the 
wheels from ice. The power-house, the 
first section of which will contain five 
10,000-horse-power units, is being con- 
structed of Queenston limestone, roofed 
with tile. Underground conduits are be- 
ing constructed from the power-house to 
Upper Arch bridge. These will have a 
capacity of 75,000 horse-power. The trans- 
former house, equipped with water-cooled 
transformers, has been constructed with a 
present capacity of 25,000 horse-power. 
The Electrical Development Company, 
which is building a power-house at the 
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shore line, with elaborate intake works 
and a tunnel excavated under the river, 
is about to commence the construction of 
the power-house. The building will be 500 
feet by 70 feet, with an elevation forty 
feet in height. Plans for this power- 
house call for eleven generating units of 
12,500 horse-power each.—Abstracted 
from the Canadian Electrical News 
(Montreal), June. 
a 


The Electric Arc between Mercury and 
Carbon. 


The electric are between mercury and 
carbon has been studied by Herr L. Cas- 
suto. The arc was formed within a glass 
vessel of cylindrical form, with the axis 
vertical. Mercury was placed at the bot- 
tom, and a carbon rod introduced from 
above. The entire vessel was enclosed in 
a second one, through which water was 
circulated for cooling. Measurements of 
current and voltage were made for differ- 
ent arc lengths and for different direc- 
tions of current, and the results are given 
in graphical form. They show that, for 
equal current strengths and equal sepa- 
ration of electrodes, the electrode poten- 
tial of the arc is greater when the mercury 
forms the cathode and the carbon the 
anode, than for the reverse. Assuming 
as the first approximation that the equa- 
tion for the fall of potential has the form 
B=C + g 1, it is found that the con- 
stant C, which is the sum of the anode 
and cathode potential drops, is approxi- 
mately the same for either direction of 
current. On the other hand, the fall of 
potential g in the arc itself is greater 
when the mercury forms the cathode than 
when it forms the anode. This depend- 
ence of the potential fall in the are is 
explained in the following way: the arc 
shows for its entire length the charac- 
teristic blue light of mercury vapor, in- 
dependently of the direction of the cur- 
rent. This shows that the mercury is 
vaporized when it forms the cathode, as 
well as when it is the anode, more strong- 
ly than the solid carbon. But this vapor- 
ization is greater from the mercury anode 
than from the mercury cathode, since the 
fall of potential of the former is greater 
than that of the latter. The arc from 
a mercury anode therefore contains more 
vapor than one from a mercury cathode. 
The potential fall along the are depends 
upon the mixture of vapors, increasing as 
these decrease; consequently, it will be 
less for the more strongly vaporized mer- 
cury anode. The same subject has been 
investigated by Mr. J. E. Ives, and his 
results are here quoted. Mr. Ives’s work 
was carried out by striking an are between 
mercury and a solid metal, the electric 
circuit containing a large inductance. The 
resulting spark was then absorbed by con- 
necting the condensers across the are. 
These results are in agreement with the 
explanation just given.—T'ranslated and 
abstracted from Physikalische Zeitschrift 
(Leipsic), May 15. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS, 


The Allen-Bradley Controller. 

Users of rheostats and other electric 
current controlling devices will be in- 
terested in the new Allen-Bradley con- 
troller manufactured by the American 
Electric Fuse Company, of Chicago, Ill. 
This machine is claimed to be absolutely 





Front VIEW, BEFORE STARTING. 


free from sparking, welding or arcing, 
and to require no repairs or renewals of 
its parts whatever, except when accident- 
ally injured from external causes. 

The American Electric Fuse Company 
states that before closing its contract with 
the owners of the Allen-Bradley patents, 
it made a thorough test of the controllers 
and became convinced that it could guar- 
antee satisfactory operation and freedom 
from breakdowns or interruptions of serv- 
ice. A year’s guarantee is given upon 
each controller sold, and in addition, 
every customer is granted the privilege 
of three months’ trial free, the controller 
to be returned at the end of that time if 
not satisfactory to the user. 

The Allen-Bradley controller is a car- 
bon resistance machine. The resistance 
medium is a column or pile of carbon 
buttons or discs placed inside a non-com- 
bustible, insulating tube, which in turn 
is enclosed within an external tube or 
shield. The resistance of such a column 
of carbon, made up of a number of discs, 








resting upon each other with no other 
pressure than that of their own weight, 
is naturally very great. 

When an electrical connection is made 
between the top and bottom carbons of 
the column, the flow of current through 
all of the intervening carbons will meet 
with a very high resistance, due to im- 
perfect contacts between the several car- 
bon discs. To reduce this resistance, a 
compression lever, operating in connec- 
tion with springs, is employed to press 
the carbon discs together, thereby mak- 
ing the contacts between them perfect. 
This compression is gradually applied, 
affording infinite control and gradation of 
the resistance. When the compression is 
released from the column of carbon, the 
carbons, with their own natural elasticity, 
expand to their normal condition and the 
resistance of the column of carbon again 
becomes very great, the contacts between 
the carbon discs no longer being perfect. 





Front View, Att RESISTANCE OUT. 


Any desired resistance may be had by 
increasing the number of tubes or columns 
employed in the contrcller. A simple 
mechanical adjustment of the operating 
parts equalizes the compression upon all 
the tubes in the controller, as shown in 
the illustration, of a controller having four 
tubes. 

Among other points of merit in these 
controllers the following are especially 
claimed : 


“It has no steps or contact points, there- 
fore the current is not regulated by jerks; 
and the controller itself is absolutely free 
from sparking, welding and arcing. 

“There is no limit to the contro] of 
the current flow, and the motor can be 
driven as fast or as slow as desired with 





REAR VIEW, BEFORE STARTING. 


perfect control and infinite gradation of 
resistance, and without the least danger 
of injury to the motor itself, or to the 
controller. 

“The resistance units are not endan- 
gered by heat even when the full resist- 
ance is left in the circuit for long suc- 
cessive periods of time. 

“The compactness of the Allen-Bradley 
controller is another point in its favor. 
Controllers up to forty horse-power do 
not exceed ten inches in width. 

“A point of special interest to the prac- 
tical operator of electric cranes, is the 
ease with which the Allen-Bradley con- 
troller is operated.” 

The carbons are protected from injury 
or destruction through heat by being ex- 
cluded from the air. The manufacturer 
states positively that there is no change in 
their resistance after once having been 
heated. 

The Allen- Bradley controllers are made _ 
to operate with any standard motor and 
are built in all standard sizes. 
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High-Speed Motor-Driven Pumps. 

Of late there has been considerable con- 
troversy over the relative efficiencies of 
mine pumps operated by compressed air 
and electricity. Where a long line of pip- 
ing is necessary, the use of steam has, in 
some cases, been condemned, because of 
the loss by condensation and other in- 
herent difficulties. There have also been 
difficulties in the way of adapting elec- 
tricity to driving pumps, due, in some 
cases, to the necessity for speed gearing. 
The Blake & Knowles Steam Pump 
Works, 114 Liberty street, New York city, 
has placed on the market a high-speed 
motor-driven pump which is designed to 
eliminate the alleged difficulties of toothed 
gears in connection with motor-driven 
pumps. In the machine illustrated here- 
with, the pump plungers have been con- 
necied to cranks mounted directly upon 
the shaft of the motor. This pump has a 
capacity of about 250 gallons per minute, 
against 1,000 feet head, when running at a 
speed of about 300 revolutions per min- 
ute. The manufacturer claims, due to the 
careful designing of the internal parts of 
the pump, a mechanical efficiency of over 
ninety-three per cent. 

‘The pump is of the duplex type, the 
cranks at the opposite ends of the motor 
shaft being set at right angles to each 
other. The plungers are of the outside 
packed pattern, and the two plungers of 
each pump are connected by side rods. 
The plungers are three and one-half inches 
in diameter and have a stroke of five and 
one-half inches. In a carefully conducted 
test, particulars of which are given in the 
following table, the pump proved success- 
ful in every way, and, it is said, surpassed 
the expectations of even the builder. 

The volume of water pumped was meas- 
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piezometer chamber. Under the greatest 
pressure the pump showed a high volu- 
metric efficiency. The operation was prac- 
tically noiseless under all conditions, and 
was unaccompanied by shock or heating. 
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tached in a vertical position, these reach- 
ing nearly to the bottom. Into the other 
a short metallic electrode is inserted at the 
top. These two chambers are partially 
filled with mercury, and there is an open- 





HiGH-SPEED Motor-DRIVEN Pump. 


The pump and motor are mounted 
upon a rigid box girder frame, and the 
unit is self-contained and occupies a rela- 
tively small space. 

These pumps are built in capacities 
from 200 to 4,000 gallons per minute, and 
for heads varying from 100 to 2,000 feet. 
One of these pumps, operated by a direct- 
current motor, is being exhibited in the 
space of the General Electric Company, at 
the St. Louis Exposition. 

ll 
An Improved Potential Regulator for 
Charging Storage Batteries. 

A simple regulating device has been 
invented by M. Alexis Le Blanc for con- 








TEST OF BLAKE-KNOWLES, HIGH-SPEED DUPLEX PUMP, THREE AND ONE-HALF INCH 
PLUNGERS, FIVE AND ONE-HALF INCH STROKE, DIRECT-CONNECTED TO A 
GENERAL ELECTRIC, 100-HORSE-POWER, SIX-POLE, 
200-VOLT SHUNT MOTOR. 















































Pumps. Efficiencies. 
Revolutions Motor 
a Invut. Pump. Motor. 
ions, Watts, Gallons Pressure. H. P. Pump. Motor Pump 
Delivered. Lbs. Alone. Alcne. 
c Page Per Cent. Per Cent. Per Cent. 
280 28,800 237 110 32.63 78.0 86.5 90.1 
280 40,600 237 215 48.94 82.2 89.0 92.36 
280 52,550 235 321 62.25 84.4 90.1 93.66 
280 60,200 234 425 74 53 84.3 90.9 92.74 
309 58,800 232 496 71.79 83.3 eeu teaas 








ured by means of a carefully constructed 
and calibrated Freeman nozzle, and all 
gauges were tested before and after the 
test by means of a weight-gauge tester. 
The pressure at the nozzle was measured 
by a column of mercury connected to a 


trolling the potential of a dynamo when 
used in charging storage batteries. The 
regulator consists of a block of insulating 
material, such as hard rubber, having cut 
in it two vertical chambers. Into one of 
these two carbon resistance rods are at- 


ing connecting the two at the bottom. A 
third chamber is cut into the insulating 














PoTENTIAL REGULATOR FOR CHARGING 
StoraGe BATTERIES. 


block near the top, and by means of an 
opening, this communicates with the upper 
part of the chamber, which contains the 
resistance carbons. This third chamber 
and the space above the mercury and the 
one connected to it are filled with water, 
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the side of the former being closed by a 
flexible diaphragm. Against this dia- 
phragm presses a piston, which is acted 
upon by the core of a solenoid. The 


winding of the latter is connected across 
the brushes of the machine which is to be 
regulated. The device operates in the fol- 
lowing way: the charging circuit from the 
dynamo passes through the mercury and 
through the metallic electrode mentioned 
above. In the field circuit of the dynamo 
the two carbon resistances are connected. 
When the potential of the generator is 
below that necessary for charging, the 
level of the mercury in the regulator is 
below the metallic electrode; hence, the 
charging circuit is open. ‘As the potential 
of the generator rises, the current through 
the solenoid increases; and hence, the 
force with which the piston attached to 
its core presses against the diaphragm. 
This, acting through the water, presses 
down the level of the mercury in the re- 
sistance chamber, raising it in the other, 
until the charging circuit is closed. This 
motion of the mercury also increases the 
resistance in the.field circuit by increasing 
the length of the path through the carbon 
rods. When properly. adjusted, the appa- 
ratus maintains a constant potential, and 
opens the charging circuit whenever the 
voltage is less than that sufficient to charge 
the batteries. 





The Canadian Westinghouse Com- 
pany, Limited. 

A highly interesting manufacturing in- 
stallation is the new plant under con- 
struction at Hamilton, Ontario, for the 
manufacture of: the well-known types of 
electrical appliances of the Westinghouse 
Electric and Manufacturing Company. 
From the time when electrical apparatus 
was first made use of in Canada, the West- 
inghouse Electric and Manufacturing 
Company, of Pittsburg, has furnished 
a large and increasing portion of this ap- 
paratus in the Dominion, until the time 
has arrived when it has been found ad- 
visable to establish a distinctively Cana- 
dian factory to secure that intimacy of 
relation which is advantageous alike to the 
manufacturer and client. 

Passing in review the various sites 
suitable for the location of such a factory, 
it was natural that the choice should fall 
on Hamilton, not only from the natural 
advantages of that city from the stand- 
point of a manufacturer, but as well from 
the fact that for a term of eight years 
another Westinghouse interest, the 


Westinghouse Manufacturing Company, 
Limited, has been located in that centre, 
engaged with marked success in the manu- 
facture of Westinghouse air brakes for 
the equipment of Canadian rolling stock. 

To join under one management the 
existing air brake business and the elec- 
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tric business to be instituted, a new or- 
ganization was formed under the name 
of the Canadian Westinghouse Company, 
Limited, and, leaving the air brake fac- 
tory in its present state of efficient equip- 
ment, work was at once started to provide 
a modern plant for the manufacture of 
electrical apparatus. Notwithstanding an 
unusually severe winter, construction 
work has been pressed throughout, until 
at present writing it is announced that 
an operative condition of the plant will 
be reached this fall. 

The Canadian company will operate 
under the enjoyment of an agreement 
with the Pittsburg companies, by which 
all designs and processes of the older com- 
panies will be at its disposal. 

The lines of manufacture to be taken 
up comprise alternating and direct-cur- 
rent generators; alternating and direct- 
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the plan adopted should lend itself to an 
initial installation which would consti- 
tute a complete unit, and also be capable 
of reproduction along its own lines to an 
extent limited only by the total ayail- 
able property. On the latter point it may 
be said that something less than half of 
the total installation shown in the illus- 
tration is at present under construction. 
The northern half of the foundry and 
warehouse, along with the corresponding 
machine shop wings, being left for future 
extensions. Regarding progress of mater- 
ial through the plant, it may be pointed 
out that with raw material received on 
the track west of the foundry, progress 
is in general from this point to the ware- 
house, from which all shipments are io 
be made over tracks conveniently located 
within the building for this purpose. 

The foundry is of monitor roof con- 





Brrp’s-EYE VIEW OF THE WORKS OF THE CANADIAN WESTINGHOUSE COMPANY, LIMITED, 
HAMILTON, ONTARIO. 


current motors, including railway motors, 
controllers, transformers, switchboards, 
and switches, rheostats, instruments, 
meters, arc lamps, and various subsidiary 
apparatus included in the general line of 
Westinghouse equipment. 

The new buildings provided consist of 
foundry, pattern shop, pattern storage, 
general machine shop, detail machine 
shop, warehouse, insulation treating 
building, boiler house and transformer 
building. On the diagram of the proper- 
ty shown in the illustration, these are 
lettered from “A” to “L,” inclusive, in 
the order just recited, “L” is the brake 
plant and “K” the office building, en- 
larged to accommodate the increased force 
of the new company. 

In laying out the manufacturing build- 
ings on the property two cardinal points 
were kept in view—the first, that prog- 
ress of material from raw to completed 
state should, as far as possible, be in a 
continuous direction ; and the second, that 


struction, with middle and two side bays. 
In the west bay are located the cupola 
house, the core room, and the brass floor, 
while just outside, along the west wall, are 
located the bins for pig, sand, limestone, 
etc. ; a portion of the east bay is separated 
by a partition from the foundry space 
to serve as a blacksmith shop. The main 
bay is served by a twenty-ton crane, the 
length of the building being also traversed 
by traveling jib cranes, operating at a 
lower level. A mezzanine floor over a 
portion of the core room provides suit- 
able toilet facilities without reducing 
productive floor space. An electrically 
driven elevator is provided to deliver iron 
from the yard to the charging floor and 
a coke conveyer, also electrically driven, 
receives coke from the railroad cars and 
deposits it in an appropriate bin on the 
charging floor. 

‘The pattern shop, located near the 
foundry, is three stories in height, be- 
sides a basement to accommodate shafting 
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for machinery on the first floor. The 
first floor is devoted to carpenter and 
cabinet-shop uses, while the second and 
third floors are for pattern making. An 
electric elevator serves this building from 
the basement to the top floor. The pat- 
tern storage building, adjoining, is simi- 
lar in construction, except the basement, 
which in this case is unnecessary. 

The general machine shop is arranged 
with a high bay covered by a twenty-ton 
crane and a low bay with a five-ton crane. 
In the former the heavier machine tools 
are located and it is here that mainly the 
stationary parts of generators and motors 
will be finished, while the low bay will 
be devoted to the preparation of rotary 
parts, the gallery floor above the latter 
will provide space for the manufacture 
of commutators, brushholders, bearings, 
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lower level, so that by it machines can be 
delivered from the assembling floor, 
through under the west gallery of the 
warehouse into the middle bay of lat- 
ter building, where the north and south 
crane can pick up the load for further 
handling. 

The warehouse has a high bay in the 
middle, with one gallery on the west side 
and two galleries on the east side. The 
machines delivered, as just described, 
from the general machine shop, are passed 
from the testing floor on the west side 
of the main bay and after tests are finish- 
ed are painted and shipped on cars from 
the warehouse track. This track also is 
the means for entry into the plant of the 
less bulky material and supplies, which 
are stored in this building for ready dis- 
tribution to both the general and detail 
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ete., also for the tool room and controller 
department. Toilet rooms and heating 
and ventilating fans are placed on a nar- 
row mezzanine floor between the high and 
low bays, these being reached by stair- 
ways from both the ground and gallery 
floors. The elevators also pass up through 
this floor and industrial tracks run under 
the mezzanine, along by the foot of the 
elevators on the ground floor. 

After the completed rotary part has 
received its winding at the eastern end 
of the low bay it is passed by a jib crane 
under the mezzanine floor at this point 
on to the eastern end of the high bay, 
where it is placed in its corresponding 
stationary part, which has been under 
construction in this aisle, and the auxili- 
ary parts are received at the same point 
by the elevator from the gallery floor. 
In addition to the crane serving the main 
portion of the high bay, this eastern end 
or assembling floor is provided with an 
additional crane of like span, but at a 


machine shops. The floor east of the 
tracks is at car floor level to facilitate 
handling of such material, and elevators 
are, of course, provided for distributing 
to the various floors. 

The detail machine shop has two floors 
throughout, besides the ground floor at 
levels corresponding to the two galleries 
on the east side of the warehouse, with 


‘which they directly communicate. It 


should also be noticed that the top floor 
of this building is at the same height as 
the gallery in the general machine shop 
and the west side of the warehouse, and 
that a connection gallery: at the same 
height is carried around the south end 
of the warehouse building. On the ground 
floor of the detail machine shop the coil 
winding and insulating departments are 
located, this being convenient both for 
reception of wires from the warehouse and 
delivery of completed coils to the wind- 
ing and assembling spans at east end of 
the general machine shop already re- 
ferred to. The second floor is devoted to 
the machine work necessary on switches, 
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rheostats, meters, instruments, are lamps, 
etc., and on the third floor are the as- 
sembling and testing rooms for these 
lines of apparatus. No cranes are needed 
in this building, but elevators are pro- 
vided, securing easy access to various 
floors. 

The insulation-treating building is 
separate from the main group so that this 
work, involving the use of inflammable 
materials, can be isolated. Convenient 
communication with the detail building is 
provided by a two-story enclosed bridge 
cut off at each end by fire-doors. 

The boiler house is small in compari- 
son with the main plant, which is due to 
the fact that the use of steam will be 
largely restricted to heating and drying 
purposes. Most of the steam for drying 
will be used in the insulation-treating 
building next adjoining, but for heating 
the building it will be piped to nests of 
coils suitably installed in each building, 
with fans to distribute the air heated by 
these coils. 

Power for manufacturing and testing 
purposes, as well as for lighting, is to be 
obtained from the local electric power 
company, which draws its supply from 
De Cew Falls. Current will be received 
in the transformer house at 2,400 volts 
and distributed at 440 volts for general 
shop purposes, although lighting distri- 
bution will be at 110 volts, and trans- 
formation to direct current will be made 
to supply some of the cranes and tools. 

The construction of the -buildings, 
which is in the hands of Westinghouse, 
Church, Kerr & Company, of New York, 
as engineers and general contractors, is 
of the most modern approved type. The 
foundations and walls up to the window 
sill line are of concrete, above which the 
walls are brick, laid up in cement mortar. 
Fioors and roofs are of_reenforced con- 
crete throughout, and in the detail ma- 
chine shop and pattern buildings the 
columns are of this construction. All 
roofs are practically flat, with drainage 
so arranged that the leaders are carried 
down through the interior of the buildings 
to avoid stoppage by freezing in cold 
weather. Floors are top dressed with 
one-inch maple and the roofs with tar 
and gravel. 

Transportation between the foundry 
and all buildings, including the air brake 
plant, will be by industrial railway, oper- 
ated by storage battery locomotive. The 
standard gauge tracks on the property 
are directly connected with the main line 
of the Grand Trunk Railway for reception 
of material and shipment of product. The 
main entrance to the plant for employés 
is at the south end of the warehouse build- 
ing, a central point at which will be lo- 
cated time-checking devices, and from 
which stairways lead directly to the vari- 
ous floors. Entrances for teams from the 
city streets are provided near the west 
end of the machine shop and in front of 
the office building. 

The equipment of the plant will be on 
modern approved lines, as developed by 
experience of the Pittsburg factories. 
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The Duntley Washable Battery Cell. 

The Chicago Storage Battery Company, 
1241-1243 State street, Chicago, Ill., has 
placed on the market a washable battery 
cell, the mechanical features of which are 
shown by the accompanying illustrations. 
In designing this cell, the aim has been 
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DETAILS OF THE DUNTLEY WASHABLE BATTERY 
CELL. 
to make it easily possible to remove the 
sediment which is liable to accumulate, 
to the damage of the battery. In clean- 
ing the Duntley washable battery cell, the 
tray is removed from the vehicle and 
placed on supports, as shown in the il- 





METHOD oF USING THE DUNTLEY WASHABLE 
BATTERY CELL. 


lustration. ihe bottom plug is removed 
by unscrewing the thumb screw, permit- 
ting the electrolyte to flow into the wait- 
ing neceptagle, which can, then be removed. 
After the electrolyte has been strained to 
remove the sediment, or allowed to stand 
until the sediment settles, it can be used 
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again repeatedly. The screw plug is re- 
moved from the top, and an ordinary gar- 
den hose inserted, when it is possible to 
wash the cell thoroughly. The bottom 
plug is then inserted and the filtered elec- 
trolyte poured through the opening in the 
top, the screw plug returned, and the cell 
again ready for service. This method 
makes it possible to keep the cell in per- 
fect cleanliness and to remove all deleteri- 
ous deposits without touching the grids; 
and the cleaning can be accomplished by 
the most inexperienced person, as well as 
by a skilled mechanic. , 

These cells are made in sizes suitable 
for every requirement, and are adapted to 
all conditions of service. The company 
will be pleased to send its catalogue, de- 
scribing in detail the various applica- 
tions of this cell. 





A New Battery Fan Outfit. 

The Ewing-Merkle Electric Company, 
St. Louis, Mo., has placed on the market 
a new battery fan outfit, an illustration 
of which is shown in the accompanying 
This fan, the company states, 


engraving. 




















BaATTrerRY FAN OUTFIT. - 


is efficient, attractive and low-priced: It 
takes current from portable batteries, and 
is easily moved as occasion requires. The 
fan throws a good breeze directly: for- 
ward. It can be tilted to any angle, either 
up or down, or made into a wall bracket. 

The fan is operated by twenty cells of 


dry battery, and will run two or three. 


hundred hours if used three or four hours 
per day. If worked continually, not al- 
lowing the batteries to recuperate, the 
length of life will be reduced. Where 
constant work is necessary, as in a sick 


. 
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room, it will be more economical to alter- 
nate with extra sets of batteries. 

The containing box is wired complete 
has a switch to open the multiple connec. 
tions, and a diagram is furnished show- 
ing how to-put in the cells and connect 
them up. The weight of the outfit is four 
and one-half pounds, and boxed complete, 
eight pounds. Deed 





‘An Enclosed Removable Fuse for 
Moderate Potentials. 

An enclosed fuse suitable for moderate 
potentials up to 1,000 volts is being ex- 
hibited by E. J. Belliol & J. Reiss in 
the French section of the Palace of Elec- 
tricity, Louisiana Purchase Exposition. 
The fuse consists of a tube of insulating 
material, such as fibre. Through this the 
fuse wire is placed, and is then packed 
around with magnesium or other infusible 
powder. Connection is made at the ends 
by means of a spring cap, this firmly 
clamping the projecting ends of the wire 
and making good connection. The fuse 
is held in place by spring clips, and is 
easily removable and easily placed in 
position. The advantages claimed by the 
makers for this fuse are: it is safe; it 
operates without noise, even on short- 
circuit; it can be removed and returned 
to a live circuit without danger, and it is 
very economical. 





> 
Electric Fans in New York Theatres. 

Mr. F. F. Proctor, the well-known the- 
atrical manager and playwright, is a be- 
lieven in the electric fan for the promo- 
tion of comfort during the heated season. 
All of the Proctor theatres have been de- 
signed or reconstructed with special refer- 
ence to an all-year-round season. Elec- 
tric fans of large diameter are continu- 
ally exhausting the heated and vitiated 
atmosphere, replacing it with currents of 
fresh air drawn from the roof and cooled 
before being introduced into the audi- 
torium. The temperature in various 
parts‘of the house is recorded upon: the 
dials of automatic thermometers. 








. eS 
Annual Field Day. 

The annual dinner, outing and field 
day of the Rhode. Island No. 2 National 
Association of Stationary Engineers will 
be held at the Hauterieve Club grounds. 
Pawtucket, R. I., July 17, 1904. The party 
will assemble at the Hotel Narragansett, 
Providence, R. I., at 9 a. M. An informal 


reception will be held from 9 to 10.30 
o’cloék. Speeial electric cars will leave 
from the front of the hotel, on Dorrence 
street, at 10.30 o’elock for the club 
grounds. 
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CURRENT ELECTRICAL NEWS 





e DOMESTIC AND EXPORT. 

TARIFF ON WIRELESS TELEGRAPH MESSAGES—A royal 
decree, just signed by the King of Italy, approves the new tariff 
for Marconi wireless telegraph messages. ‘The cost from Italy 
to America is fixed at twelve and one-half cents per word. 


CALIFORNIA COMPANY TO ORDER A LARGE BOND ISSUB— 
tt is likely that the directors of the Los Angeles Gas and Electric 
“ompany will order a bond issue of $4,000,000, the funds to be used 
‘or retiring the floating indebtedness, and for making such improve- 
ments as may be necessary from time to time. 


TROLLEY LINE IN YOSEMITE PARK-—San Francisco and 
San Jose capitalists have been granted a franchise by Secretary 
of the Interior Hitchcock to build an electric railway into the 
“osemite national park. This is the first franchise granted by 
‘he government for an electric road into any government reserva- 
‘ion. The road will begin at Merced, and running north to the 
slerced river, will follow its windings into the valley. The terms 
of the franchise requires stations to be constructed every ten miles. 
't is announced that the work will be begun this summer. The 
‘ime from Merced to the park over the road will be from five to 
six hours. 


PENNSYLVANIA TRACTION PROPOSITION—The stockhold- 
ers of the Monongahela & Washington Railroad Company and the 
Pittsburg, Virginia & Charleston Railway Company will meet on June 
29, to act on @ proposition to merge the former road into the lat- 
ier. A meeting of the directors of the Pittsburg, Virginia & Charles- 
ton Railway Company has been held, and it was agreed to ask the 
stockholders for permission to acquire the Monongahela & Wash- 
ington Company. The Monongahela & Washington Railroad lies 
in the southwestern section of Pennsylvania. It has connections 
with the Pittsburg, Virginia & Charleston Railway Company’s sys- 
tem. It is the intention to purchase the stock of the Monongahela 
& Washington Company, and to acquire all its franchises, corporate 
property rights and credits. 


MERGER OF POWER COMPANIES—A certificate of consolida- 
tion of the Rochester Gas and Electric Company and the Rochester 
Light and Power Company has been filed with the secretary of state 
at Albany, N. Y. The capital is $11,000,000, divided into 45,000 
shares of preferred, and 65,000 shares of common stock. The 
preferred stock is to bear four per cent dividends for two years, 
and five per cent thereafter. The directors are Frederick Cook, 
Alexander M. Lindsay, Edward Bausch, Albert O. Finn, G. A. 
Hollister, Thomas W. Finucane, George W. Archer, Henry A. 
Strong, Eugene H. Satterlie and Albert H. Harris, of Rochester; 
Henry D. Waldbridge and A. G. Hodenoik, of New York city, and 
Edward W. Clark, Jr., and Clarence M. Clark, of Philadelphia, and 
James Richardson, of Providence, R. I. j 


MUNICIPAL SAVING BY CANAL WATER POWER—In re- 
sponse to a request from Chairman Bennett, of the Chicago (IIll.) 
finance committee, the following figures were furnished by City 
Electrician Ellicott: Street arc lamps in Chicago, 5,754; main- 
tained by the city, 5,080; rented at $103 a year, 674; cost to main- 
tain each city lamp, $54.50; cost of steam generation of light, $29; 
electrical expenses, $25.50. Mr. Ellicott figures that $10.25 fairly 
represents the cost of producing canal water power per horse-power. 
He would apply this to electric lights, and finds that the cost per 
light for generation of power would be, instead of $29 each, $10.25. 
During the day, when the arc lamps are not needed, it is the propo- 
sition of Commissioner Blocki, of the drainage board, to utilize 
the electric current to work the pumps and supply the city with 
water, in this way also saving considerable municipal expense. 


SHASTA POWER COMPANY—The Shasta Power Company 
has been organized in-San Francisco, Cal., and work: will be com- 
menced on a power plant in Redding County.. The company has 
a capital stock of $1,000,000, and Mr. H. L. Shannon is president. 
Charles Jacobson and John W. Potts, of Redding; are on the board 


of directors, and they are also extensive shareholders. The other di- 
rectors are E. Kingsbury and G. O’Brien, of San Franscisco. Work 
will begin at once on the water ditch and flume, and the instal- 
lation of the power plant will follow. The plant will be located 
on Bear creek, and the water will be taken out of Hat creek. 
It will be carried by the ditch and pipe line to the power-house, 
where it is stated a sufficient fall can be obtained to generate 
15,000 horse-power. A pole line will be run to Redding, and the 
people of that city will be supplied with light and power. Lines 
are also to be run to various parts of the county and into the mining 
sections. 


EXTENSIONS OF INDEPENDENT TELEPHONE COMPANIES 
—The Western Telephone Company has been incorporated at Lin- 
coln, Neb., with an authorized capital stock of $1,000,000, under 
the provision that $25,000 of stock shall be actually subscribed, 
and $18,000 paid up at the time of organization. The incorporators 
are Charles J. Bills, Mark Woods, George J. Woods, Frank H. 
Woods and Thomas Ewing. The company intends to construct 
long-distance lines to make connections with the independent sys- 
tem in Lincoln. One line has been constructed already, the wires 
running from Lincoln to Havelock, there to connect with the 
Plattsmouth company, which has run its wires to Lincoln. Five 
other long-distance lines are projected. One is to run to Nebraska 
City. Another runs through the southeast section of Nebraska, 
generally in the direction of Falls City. A third will run through 
Saline and Fillmore counties. Another will go in the direction of 
York, and another to Davey, where the Golden Rod system is 
already installed. 


TELEPHONE AND TELEGRAPH. 


FULTON, N. Y.—The erection of a telephone line between Fulton 
and Hannibal has been begun. 


HILLYARD, WASH.—A new telephone line has been started 
to connect Spokane and Pleasant Prairie. 

FORT WORTH, TEX.—The Fort Worth Telephone Company is 
putting in a line from Fort Worth to North Fort. 

CROOKSTON, MINN.—The telephone line between Medo and 
St. Clair has been completed and placed in operation. 


RACINE, WIS.—The Citizens’ Telephone Company, with 2,000 


‘subscribers, has purchased a site for $4,000 and will erect a telephone 


exchange. 


FRANKFORT, KY.—The London Telephone Company and the 
Manchester Telephone Company have consolidated with a capital 
of $15,000. 


WAUKEGAN, ILL.—A, farmers’ telephone company in which 
H. C. Edwards is interested will build a line from Rollins to 
Gray’s Lake. 


SAN LUIS OBISPO, CAL.—The Sunset Telephone Company has 
arranged for a suburban line which is to extend through the Santa 
Maria oil field. 


PHILADELPHIA, PA.—The Bell Telephone Company of Phila- 
delphia has reduced its pay station rates in the suburbs from ten 
cents to five cents a call. 


LOGANSPORT, IND.—A franchise has been granted by the board 
of trustees, of Flora, to the Flora & Bringhurst Cooperative Tele- 
phone Company, recently organized. 


DOVER, DEL.—The Diamond State Telephone Company has in- 
stalled three additional lines, connecting Brenford, Del., Goidsboro, 
Md., and, Henderson, Md., with Dover. ; 


SCOTTSBORO, ALA.—The Bell Telephone Company, with head- 
quarters in Atlanta, has bought out the system of the Cumberland 
Telepnone Company at this place and Fort Payne. 


AINSWORTH, NEB.—The Keya Paha & Brown County Tele- 
phone Company has voted to run a double wire to connecting points, 
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work to be commenced at once. 
Stonicker was elected president; 
W. H. Williams, secretary. 


CENTRALIA, ILL.—C. D. Morey and Hugh Prill, of St. Louis, 
and G. E. Eis, Al Harding, Robert Rohl and others have secured 
a franchise to operate a telephone exchange in this city. ' 


ST. LOUIS, MO.—A deed has been filed transferring the fran- 
chise of the St. Clair & Eastern Telephone Company to the Kinloch 
company, the consideration named in the deed being $1. 


FORT DODGE, I0WA—The Fort Dodge Telephone Company 
has completed the improvements to its city system, and is now 
about to commence the construction of several farmers’ lines. 


OMAHA, NEB.—Connections have been made between the Platts- 
mouth Independent Telephone Company’s lines and the wires of 
the Lincoln company, giving Cass County service with the city of 
Lincoln. 


ST. LOUIS, MO.—The Kinloch Telephone Company has bought a 
$200,000 site, and will at once proceed to erect a twelve or fifteen- 
story building, at a cost of $850,000. The company will, it is said, 
retain the four top floors of the new building for its own office 
exchange. 


MILWAUKEE, WIS.—The Wisconsin ‘Telephone Company has 
commenced work on the extension of its lines from this city to 
Kaukauna, to give a direct wire north and west. From $7,000 to 
$10,000 will be expended in improving the system of the company 
in this city. 


NORTH ATTLEBORO, MASS.—The Providence Telephone Com- 
pany has arranged with the town authorities to place its wires 
underground. The telephone company agrees to have. the work 
completed wituin a year, and to allow the town to have four wires 
in the conduits for its own use. 


BANGOR, ME.—The Moosehead Telephone Company has com- 
menced the construction of a trunk line from Greenville to Kineo. 
This line is to connect with the new copper line which the New 
England Company is extending from Monson to Greenville, thus 
affording improved facilities for long-distance telephoning. 


CONNERSVILLE, tND.—The Brownsville Cooperative Tele- 
phone Company, which was granted a franchise by the city council 
recently, now has lines in the northwestern part of Union County 
and in Fayette and Wayne counties, with a central exchange at 
Brownsville. Under the terms of the franchise it will extend 
its lines into Liberty. 


KALISPELL, MONT.—The telephone line which is now being 
constructed throughout the valley will be completed during July. 
Twenty-four miles, covering the ground northwest of Kalispell, 
have been completed, and the remainder of the work is well under 
way. When the line is completed to all parts of the valley, the 
company will have over ninety miles of wire. 


SAN DIEGO, CAL.—At a meeting of the directors of the Home 
Telephone Company it was voted to create a bonded indebtedness 
of $500,000. For the present only two-thirds of this sum will be 
floated, and it is stated that that amount has already been under- 
written by local and northern capitalists. Work has been com- 
menced, and the system will be in operation by the end of the year. 


EXCELSIOR, MINN.—The Minnetonka Telephone Company has 
made important extensions to its lines. A line has been built to 
Chanhassen, and one to Saga Hill, Bederwood and Crystal Bay. A 
new switchboard has been put in at Markville, and the station at 
Excelsior has been greatly enlarged. The Tristate Telephone Com- 
pany is extending its lines west from Minneapolis on the north 
side of Lake Minnetonka, and also through Willmar to Fargo. 


PHOENIX, ARIZ.—The Phoenix Independent Telephone Com- 
pany has been formed to install an independent system. It is 
proposed to utilize a franchise held in the name of Jerry Millay, 
a local attorney. The system is to have full metallic circuits 
and the initial expenditure for installation is to be about $50,000. 
The promoters have entered into a combination with two inde- 
pendent telephone systems of the territory, that of Frank Wright, 
with headquarters at Prescott, and the Gila Valley Telephone Com- 
pany, whose lines extend from Roosevelt, at the Tonto dam site, 
by way of Globe and the Gila Valley towns, to Clifton and Morenci. 


At the annual meeting, William 
F. A. Baldwin, treasurer, and 
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NEW INCORPORATIONS. 

ORANGEBURG, S. C.—Star Telephone Company. $700. 

CHARLESTON, S. C.—Coast Line Telephone Company. $15,000. 

GILLETT, ARK.—People’s Union Telephone Company. $25,000. 

CHARLESTON, S. C.—Charleston & Sea Island Telephone Com. 
pany. $15,000. 

LINCOLN, NEB.—The Greeley County Telephone Company, $10,- 
000. 
mn en IND.—Monroe Mutual Telephone Company. 

MADISON, WIS.—Kuchhayne & Cedarburg Telephone Company. 
Increased to $1,500. 

‘WESTMINSTER, OHIO—The United Farmers’ Telephone Com- 
pany. Increased from $10,000 to $20,000. 

CAMBRIDGE, ME.—Cambridge Telephone Company. $10,000. 
President, F. J. Hersey; treasurer, D. F. Clark, both of Cambridge, 
Me. 

COLUMBUS, OHIO—The Alwidton Telephone Company. $10,000, 
Incorporators: Al Biglow, D. C. Low, C. F. Poulson, P. C. Biglow 
and V. E. Cunningham. 

AUGUSTA, ME.—Searsport Electric Light Company. $10,000. 
Officers: president, Harry L. Cram, of Portland; treasurer, A. J. 
Desmond, of Portland. 

WILSON, N. C.—Wilson Light and Power Company. $125,000. 
Incorporators: J. C. Hale, B. F. Lane, Claudius Aycock, E. L. Arm- 
field and David Daniel. 

JONESBORO, ARK.—Automatic Home Telephone Company. $25,- 
000. Directors: R. L. Collins, F. C. Watts, A. C. Gambill, R. L. 
Jones and §S. A. Daniels. 

NASHVILLE, TENN.—Independence Telephone Company. $1,- 
000. Incorporators: W. C. Arrington, J. P. Belcher, H. R. Ryan, 
D. E. Seay and C. B. Murphy. 

AUSTIN, TEX.—Bay City & Matagorda Telephone Company. 
$5,000. Incorporators: W. W. Boulden, R. H. Traylor, of Bay City; 
A. W. McNabb, of Matagorda. 

JERSEY CITY, N. J.—The Stockbridge Electric Company. $25,- 
000. Incorporators: Stephen Dudley Field, Robert C. Stetson, Edwin 
Lawson and Philip Fernsmith. 

NASHVILLE, TENN.—Standard Electric Company. $15,000. 
Incorporators: Thomas Deadrick, L. H. Geny, Oscar Geny, W. H. 
Gewar, W. W. Page and Harry A. Luck. 

INDIANAPOLIS, IND.—Boone Township Telephone Company. 
$1,000. Directors: William Sullivan, Scott W. Thurston, H. H. 
Markle, T. W. Sullivan and James T. Smith. 


LENA, WIS.—The Farmers and Merchants’ Telephone Company. 
$4,000. Incorporators: J. N. Bassett, Joseph P. Brazeau, J. L. 
Eschner, J. C. Grant, F. E. Rebman and A. W. Larson. 


INDIANAPOLIS, IND.—Wabash Water and Light Company. 
$160,000. Directors: Edmund Gardiner, Whitney Conant, Whiting 
G. Snow, all of New Jersey, and T. W. McNamee and Thomas Mc- 
Namee, of Wabash. 


SANTA FE, N. M.—Johnson Mesa Telephone Company. $5,000. 
Incorporators: John Utton, Patrick H. Simmons, Thomas G. English, 
Samuel J. Murray, of Bell, and Edgar W. Fulghum, Thomas B. 
Lyon and John Thomas Thatcher, of Raton. 


ALBANY, N. Y.—The Otsego Home Telephone Company. 340,- 
000. Directors: Frederic C. Ward and A. A. Ward, of Cooperstown ; 
H. A. Harrison and D. D. Harrison, of New York city; T. Harvey 
Ferris, William L. Foley and Clarence O. Putnam, of Utica. 


ST. PAUL, MINN.—The Dassel-Collinwood Telephone Exchange 
Company. $25,000. Incorporators: S. N. Gaynor, J. J. Leverenz, 
Simon Oster, John Engquist, Anton Benson, D. E. Murphy, Fred 
Rudberg and E. E. McGrew. Shakopee Telephone Company. [n- 
creased from $3,000 to $10,000. 


PORTLAND, ME.— Illinois Traction Company; to operate rail- 
road, telegraph and telephone lines; $5,000,000; president, William 
B. McKinley, of Champaign, IIl.; treasurer, Edward Woodman, of 
Portland. Massachusetts Trackless Trolley Company; $25,000; 


president, Charles O. Barrows, of Portland; treasurer, William M. 
Payson, of Boston. 
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PERSONAL MENTION. 


MR. CURTIS CLAYPOOLE, treasurer Wirt Electric Company, 
Philadelphia, was a New York visitor last week. 


MR. GEORGE ALEXANDER McKINLOCH, president of the 
Central Electric Company, of Chicago, is spending this week in the 
East. Mr. McKinloch has just returned from an extended European 
trip. 

MR. ANSON W. BURCHARD, who is assistant comptroller of 
the General Blectric Company, has recently been appointed assist- 
ant to President Coffin. Mr. Burchard’s new position is a recently 
created office. 

MR. A. M. YOUNG, vice-president of the Kings County Electric 
Light and Power Company, sails on June 28 for London, and will 
remain thirty days in the world’s metropolis looking after his large 
interests on the other side. 

MR. FRANCIS S. THAYER, who has for some time past been 
connected with the Providence, R. I., Gas and Electric Company, 
was recently appointed superintendent of the Norwich, Ct., munici- 
pal gas and electric plant. 

MR. J. F. WALLACE, M. Am. Soc. C. E., and chief engineer 
of the Panama Canal, had the honorary degree of LL.D. recently 
conferred on him by the Monmouth College, of which college his 
father was the first president. 

MR. R. A. ROSS, E. E., Montreal, Canada, has been engaged by 
the city of Kingston, Ontario, to submit a report on the necessary 
improvements to the electric light plant recently acquired from the 
Kingston Light, Heat and Power Company. 

MR. J. F. STRONG, who was manager of the local telephone 
exchange at Norwalk, Ct., resigned that capacity to take a vacation, 
and will be succeeded by Mr. Maurice H. Nutting, who has been 
connected with the company for some time past at New Haven, Ct. 


MR. GEORGE F. McCULLOCH, who was president and general 
manager of the Indiana Union Traction Company, Indianapolis, 
Ind., has resigned his position to devote his time to his news- 
paper enterprise, having recently purchased and consolidated the 
“Indianapolis Journal” and the ‘Indianapolis Star.” 


MR. HERBERT E. CANN, chief electrician of the North German 
Submarine Cable Works, Nordenham, Germany, is in New York 
making the final tests of the new German cable recently landed on 
the coast at Coney Island. Mr. Cann will remain another fortnight 
in this country. 

MR. HARRY HORNSBY, chief electrical inspector of the city 
of Chicago, is about to resign his position, to become sales repre- 
sentative of the Sprague Electric Company, of New York city. 
Mr. Hornsby’s position as inspector will be filled by the civil 
service commission, which will conduct an examination on July 26. 


MR. ROBERT McF. DOBLE, of San Franscisco, Cal., who is a 
consulting and supervising engineer, making a specialty of hydro- 
electric power developments and long-distance power transmission, 
announces that he has become identified with the Abner Doble 
Company, engineer and manufacturer of tangential water-wheels 
with needle regulating nozzle. 


MR. GEORGE A. DAMON, managing engineer of the Arnold 
Electric Power Station Company, Chicago, Ill., was married re- 
cently to Miss Henrietta B. Diller, daughter of Mr. and Mrs. H. B. 
Diller, of Chicago. Mr. Damon is well known in electrical and 
technical circles and it was he, who attracted so much attention 
a short while ago with an article on “The Opportunities in the 
Electrical Business.” 


MR. PAUL H. EVANS has been made purchasing agent and 
chief engineer of the Federal District Railway Company, which 
operates an extensive electric traction system in and around Mex- 
ico City, Mexico. Mr. Evans will have charge of all the engineer- 
ing of the company—electrical, mechanical and civil—which in- 
cludes all construction and maintenance work in addition to pur- 
chasing all material and supplies. 


MR. FRANK B. KNIGHT, special agent of the American Bell 
Telephone and Southwestern Telegraph and Telephone companies, 
is the subject of considerable personal mention in the Southern 
Industrial and Lumber Review for May. Mr. Knight is probably 
one of the best-known and most popular telephone and telegraph 
men in the Southwest. He is a prominent figure at all conventions 
of electrical interests, and took an active part in the recent joint 
convention of the Southwestern Gas, Electric and Street Railway 
Association and the Southwestern Electrical Association of Okla- 
homa Territory, which was held at Dallas, Tex., April 25, 26 and 27. 
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OBITUARY NOTICE. 

MR. JOHN V. CLARKE died at Roosevelt Hospital, New York 
city, Thursday, June 9, 1904. He was born at Great Bend, N. Y., 
November 2, 1860. Mr. Clarke in his early days studied law at 
Watertown, N. Y., and later entered the profession of civil engi- 
neering, in which he achieved a national reputation as a builder 
of water, electric and other large plants while a member of the 
firm of Moffatt, Hodkins & Clarke. Mr. Clarke built the local water 
works at Watertown, and assumed controlling interest in it and 
ran it for eight years. He had a wide acquaintance with men of 
affairs, and was at one time president of the Hudson & Kinderhook 
Railway. Later he bought the Le Valley Vitae Carbon Brush Com- 
pany. Mr. Clarke is survived by a widow, a son and a daughter. 


ELECTRICAL SECURITIES. 

Recent prophesying of an upward movement was not borne out 
by the events of the past week. Notwithstanding this, the opinion 
is very strong in many circles that the general trend of security 
prices is upward. Last week’s price movements were very irregu- 
lar, and while the market made good progress early in the week, 
it became unsettled upon the announcement of several large stock 
issues. From every quarter come continuing reports of favorable 
weather for a good agricultural output. A matter which is exciting 
considerable interest is the large demand for copper within the last 
few months. The exports of this manufacturing product have very 
greatly increased, and will possibly reach a record value. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 18. 


New York: Closing. 
po a Gy | ee ee 48% 
CI GION. i oe cdeccsweesae coder wns 193 
CO RN oo. a weevil dea teawecducus 150 
einige COMMEy MGCtrle sg 6 occ occ cccccccdccce 188 
Mambetiam TIGWSGE «2.2 ccc i cccccsccccccces 146% 
Metropolitan Street Railway............... 11156 
New York & New Jersey Telephone......... 143% 
Westinghouse Manufacturing Company..... 175 


The regular quarterly dividend of 134 per cent on the stock of the 
Metropolitan Street Railway Company is payable July 15. Books 
will remain closed from June 24 to July 16. 

It is stated that for the first five months of the General Electric 
Company’s fiscal year, the gross business and net profits have been 
practically equal to last year, the changes in net profits not vary- 
ing $10,000 per month. 


Boston : Closing. 
American Telephone and Telegraph.......... 129 
Edison Electric Illuminating................. 235 
Wem eSOHES TOICGEFIG ..o oc cccccccccccceccces 70 
New England Telephone..................... 121 


Western Telephone and Telegraph preferred.. 80 

The directors of the American Telephone and Telegraph Company 
have declared the regular quarterly dividend of 1%4 per cent, and an 
extra dividend of % per cent, payable July 15 to stockholders of 
record June 30. Books close July 1 and reopen July 15. The com- 
pany’s instrument statement for the month ended May 31 shows 
gross output of 103,897, and returned of 51,721, leaving a net output 
of 52,176, as compared with 60,572 for 1903, and 60,538 for 1902. 
Since December 31, 1902, the gross output has been 508,372, and the 
returned 203,046, leaving net of 305,326, as against 253,150 for the 
corresponding period of 1903. The total number of instruments now 
outstanding is 4,084,843. 


Philadelphia : Closing. 
Electric Company of America............. 8% 
Electric Storage Battery common........... 55 
Electric Storage Battery preferred......... 55 
PRG OIEE ICCEELE ooo ce cccccccccececess 6 
I I ovo co ccccedcncueesnececqedcs 50 
United Gas Improvement.................. 82% 


The directors of the Electric Storage Battery Company have de- 
clared a dividend of 144 per cent from the net earnings of the com- 
pany on both common and preferred stocks, payable July 1 to stock- 
holders of record at the close of business on June 25. 


Chicago : - Closing 
CN BOON in ore ccc cccccctcqecctsece 120 
CI I RAMI occ cicccccadcssecacee 142 
Metropolitan Elevated preferred..... waddaacs 57 
Wathen Cape GOO c oc cc cinccccccces 26% 
National Carbon preferred................. 100 
Union Traction cOMMON.............esseee 5 
Union Traction preferred.................. 29 


The old directors were reelected at the meeting of the Chicago 
Edison Company. 
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ELECTRIC LIGHTING. 


CLEMENTON, N. J.—The Clementon Township Electric Com- 
pany has completed its extension to White Horse. 

ST. PAUL, MINN.—Work has been commenced on the new elec- 
tric light plant to be installed at South Stillwater. 

ASBURY PARK, N. J.—The Atlantic Coast Electric Light Com- 
pany has been awarded a three-year contract for municipal light- 
ing, at $80 per 1amp per year. 

GREENE, I0WA—The Greene Electric Light and Power Com- 
pany has been organized for the purpose of purchasing of L. br. 
Pfiffner his electric light plant. 

QUINCY, ILL.—The Quincy Gas and Electric Company has per- 
fected plans which will require an expenditure of $50,000 for im- 
provements during the coming summer. 

MENASHA, WIS.—The Wisconsin Traction, Heat, Light and 
Power Company has extended its lines into this city, and is now 
furnishing current for light and power purposes. 

SAG HARBOR, N. Y.—The proposition to construct an electric 
light system and to issue bonds in the sum of $24,000 to pay for the 
same was defeated at a recent special corporation meeting. 

READING, PA.—The Reading company has enlarged its elec- 
trical plant at Schuylkill Haven by the addition of some thirty- 
five lights. The company’s shop is now also lighted electrically. 


MOLINE, ILL.—The Mississippi Valley Traction Company has 
let the contract for putting in a private lighting plant at Camp- 
bell’s Island. The plant will have a capacity of 300 to 400 lights. 


RUTLAND, VT.—At the annual meeting of the Neshobe Electric 
Light Company the following officers were elected: President, O. C. 
Baker; vice-president, Charles Dewey; treasurer, George H. McLeod. 


EDINA, MO.—F. A. Wilson has sold a controlling interest in the 
Edina Electric wight and Power Company to Peter R. Feterson, of 
Rock Spring, Wyo., who contemplates making improvements to the 
plant. 


IOWA CITY, IOWA—The Iowa City Electric Light Company 
has secured from the city a five-year contract for street lighting, 
to date from June 1, 1904. The price paid will be $71 per lamp 
per year. 


SUNDERLAND, MASS.—It is expected that the new electric 
light plant will be in operation in about a month’s time. The 
power-house will contain a Thomson-Houston generator adequate for 
600 lights. 


OGDEN, UTAH—A power plant is to be built in Weber canyon 
for the generation of 2,000 horse-power. The work is being done 
by the Utah Construction Company, acting for A. F. Parker, of 
Ogden, and E. W. Wade. 


McKEESPORT, PA.—The People’s Ice, Light and Storage Com- 
pany, recently organized, has let the contract for equipping its 
plant, and by September 1 will be ready to furnish light, heat and 
power for all purposes. 


DAVENPORT, IOWA—The Davenport Gas and Electric Com- 
pany is installing two new dynamos at its LeClaire street plant, 
the new machines to be used to furnish power for the new Daven- 
port & Suburban street car line. 


FORT THOMAS, KY.—The War Department has allowed $28,000 
for the installing of an electric light plant in the post. The contract 
has been let to the Union Heat, Light and Power Company, ana the 
work is to be completed by December 1. 


BINGHAMTON, N. Y.—The park commissioners have awarded 
a contract to the Binghamton Light, Heat and Power Company for 
park lignting during the season, at the rate of $5 for incandescent 
lamps, and 23 cents a night for arc lamps. 


PLATTSMOUTH, NEB.—The Plattsmouth gas and electric light 
plant was sold recently at auction to the New Hampshire Bank 
Company for $13,334, to satisfy a mortgage of $32,799. 4c is stated 
that private parties are talking of putting in a new plant. 


PITTSTON, PA.—The contract for the construction of the Ash- 
ley Electric Light Company’s line to Wilkesbarre, where a fran- 
chise was secured a short time ago, has been awarded to J. G. 
White & Company, of New York, and work will soon be started. 
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SEYMOUR, CT.—The Seymour Electric Light Company has been 
sold to W. H. H. Wooster and George E. Matthies. The old Officers 
have resigned, and reorganization has been effected by the election 
of Mr. Wooster as president and Mr. Matthies secretary and treas- 
urer. 


OSWEGO, N. Y.—A deal has been closed whereby the People’s 
Gas and Electric Power Company secures the water righis on the 
Hydraulic Canal, on the site of the old Washington mills. This 
has been made necessary by the greatly increased uemand for 
power. 


ATHENS, GA.—The city council has entered into a contract 
with the Athens Electric Railway Company for city lighting. ‘he 
contract is to expire on January 1, 1910, and to carry the privilese 
of renewal until January 1, 1915, the city paying at the rate of $:: 
per lamp per year. 


PENN YAN, N. Y.—The village board of trustees has about de- 
ciued to let the contract for the construction of the new municipal 
lighting plant, which the village is to operate in connection wiii 
its water plant, and it is expected that the system will be in working 
order by the last of September. 


MUNCIE, IND.—The city council has granted the Muncie }<\0c- 
tric Light Company a new franchise, whereby the company’s elec!ric 
lighting and heating franchises are made to expire in the s:me 
year. By the new franchise the company must pay into the city 
treasury two per cent of its gross earnings. 


BANGOR, ME.—At Great Works, in the city of Oldtown, the 
Penobscot Chemical Fibre Company is constructing a stone (iam, 
and will put in the foundations of a large electric power station, 
to be operated by the water power of the river. The power zen- 
erated will be transmitted to various poinis up and down the river. 


JACKSONVILLE, FLA.—At a meeting of the board of bond 
trustees, the action of the committee on electric light plant, in 
awarding a contract for furnishing a 500-kilowatt turbo-generator 
for the municipal plant to the General Electric Company, was ap- 
proved. The machinery called for in the specifications will cost 
$20,200. 


GREAT BARRINGTON, MASS.—Henry Roraback, of Canaan, 
Ct., is securing options on water powers, developed and undeveloped, 
located on the Konkapot river. It is said that Mr. Roraback repre- 
sents New Haven, Ct., parties who intend building a big electric 
light and power plant that shall furnish light, heat and power to 
Connecticut towns. 


DULUTH, MINN.—The Chisholm Light and Power Company, 
wito a capital of $25,000, has been incorporated by Nils Anderson, 
of Virginia; Henry A. Liedel and Daniel D. Crowley, of this city. 
Duluth is designated as the principal place of business of the com- 


pany. The company will operate the electric light plant now build- 


ing at Chisholm, valued at $20,000. 


GATE CITY, vVA.—R. A. Ayers has organized a stock company 
to develop the Holston Springs property in this county. On this 
property the Holston river makes a loop of about a mile, anu the 
company will drive a tunnel through the ridge and turn the entire 
current through a large turbine wheel, driving an electric plant and 
furnishing power for other purposes. 


MERIDEN, CT.—At the annual meeting of the stockholders of 
the Meriden Electric Light Company, the following airectors were 
reelected for the year: Charles A. Learned, F. C. Sherman, Samuel 
Dodd, Walter Hubbard, E. J. Doolittle and George M. Curtis. Ata 
meeting of the directors immediately following, these officers were 
elected: president, Walter Hubbard; secretary and treasurer, Samucl 
Dodd; general superintendent, Charles A. Learned. 


JAMESTOWN, N. Y.—The report of the superintendent of the 
municipal lighting plant shows that the cost of arc lamps to the 
city was $35.28 per year each, but by deducting the expense of light- 
ing for the city hall and fire houses, estimated at 4 cents per 
kilowatt-hour, the net cost of each arc was brought down to $25.34 
per year. The operating expenses, including insurance and interest 
on bonds, aggregated $25,297.26. The number of arcs supplied 
was 347, twelve of which, with 1,266 incandescents, were in public 
buildings, an all night, every night schedule being in force. 
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ELECTRIC RAILWAYS. 


LA CROSSE, WIS.—The La Crosse & Southeastern electric road 
stockholders plan to run a line between here and Viroqua, Wis. The 
road may be completed this year. 

ALBANY, N. Y.—The state board of railroad commissioners has 
granted the petition of the Orange County Traction Company to 
issue a mortgage of $100,000 for construction work on its Newburg- 
Walden line. 

DAKOTA CITY, NEB.—The promoters of the proposed electric 
line between Sioux City and Homer say they will have cars running 
on the road by the fourth of July. The power for the line is to be 
furnished by the Sioux City Traction Company. 

MUSKOGEE, I. T.—At a meeting of the city council a franchise 
was granted to Ira L. Reeves and associates for the construction of 
a street railway in this city. The franchise calls for an electric 

vstem and the work is to be commenced at once. 


TOLEDO, OHIO—The Toledo & Northwestern, formerly the Obio 
- Michigan, has secured a franchise through the town of Dundee, 
‘ich. This completes the right of way from Toledo to Ann Arbor, 
«nd the company is now in shape to push construction. 

MICHIGAN CITY, IND.—The Chicago & South Shore Railway 
Company is soon to have a new power-house at Burnside, plans and 

ecifications having been prepared and approved for two brick 
structures, one seventy feet by thirty feet and the other forty feet 
by thirty feet. 

NEW DECATUR, ALA.—Decatur and Florence parties are con- 
‘omplating the building of an electric street railroad from this city 
to Moulton, in Lawrence County, a distance of about twenty miles. 
‘he proposed line will run through one of the richest coal, iron, 
timber and agricultural sections in Alabama. 


NEW ORLEANS, LA.—The Bodcan Valley Railway Company has 
been organized with a capital of $60,000, with H. H. Wheles, as presi- 
dent. A line will be built from Alden bridge, on the cotton beli, 
in an easterly direction to Ivan, and thence east to some point here- 
after to be determined. Telegraph and telephone lines will also be 
constructed. 

NASHVILLE, TENN.—The grading of the Nashville, McMinn- 
ville & Woodbury Railway will commence at once, and it is hoped 
to have the road completed within a year. The line, as surveyed, 
will be about seventy miles in length, from Nashville to McMinn- 
ville, and, it is estimated, will cost $1,500,000. The company is 
capitalized at $1,000,000. 

ST. LOUIS, MO.—The St. Louis, Kirkwood & Manchester Rail- 
way Company has paid into the county treasury $1,000, as required 
by the franchise recently granted by the county court. The com- 
pany intends to build a line to Manchester and Valley Park within 
the next year, though the route has not been definitely agreed upon. 
‘wo or more routes are being considered. 


STROUDSBURG, PA.—It is said that in the near future the 
Northampton & Monroe Electric Railway Company, shortly to com- 
mence operations between Stroudsburg and Bangor, is to be extended 
to Mount Pocono, Tobyhanna and thence to Scranton, the ultimate 
object being a continuous line to Philadelphia. It is believed that 
the line will be constructed and in operation within two years. 


ST. JOSEPH, MO.—Preliminary plans for the St. Joseph & Stan- 
berry interurban line are completed, and it is hoped to begin the 
work of construction in a short time. The line is to be thirty-eight 
miles long, and will touch such towns as Avenue City, Rochester, 
Empire Prairie ‘and Island City. The road will run over the com- 
pany’s own right of way through the country and smaller towns. 


NEW ORLEANS, LA.—Plans are being perfected for connecting 
Biloxi, Mississippi City, Gulfport and Pass Christian by trolley cars, 
the route of the railway to be along the Gulf coast, a distance of 
twenty miles. Colonel J. T. Jones, of Gulfport, is interested in the 
new company, and it is believed actual work will begin in a short 
time. Colonel Jones also is building an electric line in Gulfport, 
which will be several miles long. 

DETROIT, MICH.—E. M. Hopkins, president of the Grand Rapids 
& Ionia Electric Railway Company, states that his company has 
awarded the contract for construction to the Farnham company, of 
Chicago, construction work to be commenced not later than July 1. 
The company has deeds or contracts for deeds for the entire thirty- 
three miles of right of way between Grand Rapids and Ionia. The 
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contract provides that the road shall be entirely finished by April i, 
1905, and ready for operation. The power-house is to be located at 
Saranac, with a substation at Cascade. The trust mortgage will run 
to the Chicago Trust Company, which has agreed to become trustee 
for the bonds. 


YOUNGSTOWN, OHIO—The annual meeting of the stockholders 
of the Youngstown & Southern Railroad was held recently, when the 
former directors were elected. The directors confirmed the letting 
of the contract for the construction of the electrical work of the 
whole line from this city, through Columbiana, Lisbon and Salem 
to East Liverpool, to J. G. White & Company, of New York. Work 
will be pushed as rapidly as possible. 


OPELIKA, ALA.—The Opelika Railway, Light and Power Com- 
pany has been incorporated with a capital of $300,000 by J. B. 
Greene, E. L. Andrews, M. T. Trawick, Bartow Smith, Jr., and Rush 
Taylor. The company purposes to construct an electric line from 
Opelika to Auburn, and also to furnish electric lights to both Opelika 
and Auburn. It is hoped eventually to extend the line to Society 
Hill and thence by Maroyn back to Opelika. 


TOPEKA, KAN.—The management of the Lake Erie & Western 
has decided to equip its system with electric motors wherever 1t is 
paralleled by surface electric lines. It is stated that by the end of 
the summer motors drawing single cars and running at the raie of 
fifty miles an hour will be installed between La Fayette and Indian- 
apolis. Trains will be run hourly and will make all stops, thereby 
relieving the steam cars from stopping at many of the stations. 


BUTLER, PA.—The Pittsburg, Etna & Butler Street Railway 
Company has recorded a copy of a resolution authorizing the ccn- 
struction and extension of its lines from Glenshaw north to Bakers- 
town, and from thence by branches to Saxonburg, McFann, Mars, 
Hendersonville, Zelienople, Middle Lancaster, Portersville, Prospect 
and Butler. The Butler and Pittsburg plank road will be used be- 
tween these two places, and it is reported ties and rails have already 
been distributed along part of the road in Allegheny County. 


DOYLESTOWN, PA.—Application has been made to the West 
Conshohocken council by the Lower Merion Street Railway, for 
right of way through that borough. The purpose of the company 
is to build a high-speed, double-track trolley line from the terminus 
of the Philadelphia Rapid Transit line, at Overbrook, to Phenixville, 
crossing from Overbrook to Gladwyn, thence to West Conshohocken 
and on to Gulph Mills and King of Prussia, through Valley Forge, 
and connecting at Phenixville with the road extending to Royers- 
ford. 


DALLAS, TEX.—It is stated that Schufeller Marshall and R. S. 
Kimbrough, capitalists of Mesquite, in association with several Dal- 
las men, who will be joined by eastern investors, have under way a 
well-defined movement toward the organization of a company for 
the purpose of constructing an interurban electrie railway to extend 
from Dallas eastward to Grand Saline, touching the towns of Mes- 
quite, Forney, Terrell and Will’s Point. The projected line, it is 
said, will parallel the Texas & Pacific Railway almost the entire 
distance. — 


ALBANY, N. Y.—A certificate of consolidation of the Suburban 
Traction Company, the Van Nest, West Farms & West Chester Trac- 
ition Company, the Wakefield & West Chester Traction Company, the 
West Farms & West Chester Traction Company and the Williams- 
bridge & West Chester Traction Company, forming the Bronx Trac- 
tion Company, has been filed with the secretary of state. The total 
capitalization is $585,000, and the directors are Edward A. Maher, 
president; Thomas W. Olcott, treasurer; Frank S. Gottnon, Oren 
Root, Jr., Renu Martin and M. G. Storrett, of New York city; Henry 
A. Robinson, of Yonkers; Charles E. Warren, D. B. Hasbrouck and 
I. C. Moorehead, of Brooklyn. 


NEW HAVEN, CT.—The merger of the Fair Haven & Wesiville, 
Winchester Avenue and Consolidated Railway companies was com- 
pleted at a meeting of the directors and stockholders of all three 
companies recently, when the sale of the two former to the latter 
company was authorized. The Winchester Avenue stockholders will 
realize about $52 a share, and the sale of the Fair Haven & West- 
ville will pay its stockholders approximately $45 a share. The Con- 
solidated Railway Company was formerly known as the Worcester & 
Connecticut Eastern road, and is controlled by the New York, New 
Haven & Hartford road. The Meriden Electric Company will soon 
be taken over by the Consolidated. 
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THE PITTSBURGH TRANSFORMER COMPANY, Pittsburg, Pa., 
has issued its usual attractive calendar for June, 1904. 

THE C. J. TOERRING COMPANY, Philadelphia, Pa., announces 
the removal of its office and factory to 2318 Noble street. 

THE MAGNOLIA METAL COMPANY, New York city, N. Y., 
is sending out its catalogue, which treats on “Magnolia” anti-friction 
metal. Catalogue will be sent on request. 

THE WIRT ELECTRIC COMPANY announces its removal to 
its new factory, at 3108 Germantown avenue, Philadelphia, Pa., 
where it will be in a position to fill all orders promptly. 

THE ATLAS HANGER MANUFACTURING COMPANY, New 
York city, N. Y., is sending out a booklet in which is shown and 
described “Atlas” hangers of various styles. Booklet will be sent 
on request. 

THE WARREN ELECTRIC AND SPECIALTY COMPANY, War- 
ren, Ohio, has issued a leaflet entitled “It Is to Smile,” which 
treats on the “Peerless” lamp which it handles. Leaflet will be sent 
on request. 


W. M. SHEEHAN & COMPANY, New York city, N. Y., illustrates, 
deseribes and lists in its catalogue No. 25, which it is distributing, 
together with a discount sheet, alternating and direct-current desk, 
bracket and ceiling fans which it handles. 


THE BMPIRE ELECTRIC SUPPLY COMPANY, Chicago, IIl., 
is distributing its bulletin No. 12, which treats on the telephones 
and accessories which the company handles, together with tele- 
phone price list No. 48 and construction material price list No. 47. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill., is issuing a 
very fine bulletin, it being its No. 11. This bulletin illustrates, de- 
scribes and lists in a clear way the generator call telephones and 
parts which the company manufactures. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., is distributing a pamphlet entitled “Oil versus Grease Lu- 
brication.” This pamphlet takes up the special advantages of 
Dixon’s graphite greases. The book contains valuable informa- 
tion for users of all grades of power apparatus. 


THE BLECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., is issuing its bulletin No. 83, showing the application of 
storage batteries to alternating-current generating stations and the 
operation of chloride accumulators in connection with the exciter 
circuits of large alternating-current generating stations. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, is distributing its bulletin No. 1026, which super- 
sedes Nos. 1012 and 1013. Bulletin No. 1026 is illustrative and 
descriptive of multipolar motors and generators, type “H” and 
“H. 1.,” as manufactured by the company. Bulletin will be sent 
on request. 


THE BLECTRIC APPLIANCE COMPANY, Chicago, IIl., is 
meeting with considerable success in the installation of “Packard” 
railway lamps. This lamp is designed to stand up under all 
sorts of hard service to which it may be subjected in street car 
work. A number of large traction companies throughout the 
country are now using the “Packard” lamp. 


THE SCHUTTE & KOERTING COMPANY, successor to L. 
Schutte & Company, Twelfth and Thompson streets, Philadelphia, 
Pa., will be pleased to send a descriptive circular dealing with the 
construction and application of the Schutte valve. This valve 
has been redesigned to eliminate some of the troubles which have 
been experienced with the improper setting of valve seats. 


THE CROUSE-HINDS COMPANY, Syracuse, N. Y., manufac- 
turer of the “Norbitt’” temporary socket, announces that at the 
“Elks” convention to be held in Cincinnati, Ohio, July 8 to 25, 1904, 
there will be used nearly 30,000 ‘“Norbitt” porcelain temporary 
sockets for decorative purposes, and that over 500 “Norbitt” tem- 
porary sockets will also be used in making the huge American flag, 
which will hang over Government Square. 


MR. FRANK B. GILBRETH, M. Am. Soc. M. E., general con- 
tractor for architectural and engineering construction, New York, 
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Boston and Baltimore, is sending out a leaflet illustrating a plant 
which was designed by him, built and started running in eleven 
months. He has also sent out cards containing a list giving the 
time of high tides at various places. Leaflet and cards will be sent 
on request. 


THE STERLING ELECTRICAL MANUFACTURING com. 
PANY, Warren, Ohio, is issuing a circular entitled “The Solution 
of the Incandescent Lamp Question.” The company is also 
sending out other circulars, illustrative and descriptive of the 
“Sterling” special incandescent lamp, together with a postal 
card addressed to the company on which to make out a trial order 
for “Sterling” lamps. All of the above matter will be sent on 
request. 


THE BMERSON ELECTRIC MANUFACTURING COMPANY, st. 
Louis, Mo., has issued the June number of “The Emerson Monthly,” 
together with the “Emerson Bargain Sheet.” The publication con- 
tains much interesting matter in connection with the company’s 
manufacture, and the bargain sheet illustrates and lists second- 
hand desk and bracket fans, ceiling fans, new and second-hand 
induction motors, exhauster fans and direct-current motors, one- 
quarter and one-third horse-power. Publication and bargain sheet 
will be sent on request. 


THE ENGINEERING COMPANY OF AMERICA, 74 Broadway, 
New York city, will engage in general engineering construction and 
contracting business. This is in addition to the strictly professional 
work in which the corporation has heretofore been engaged. The 
company has a large amount of work on hand at the present time, 
covering electric railroad construction, waterworks, power-houses, 
refrigerating plants, buildings, etc., the details of which will be 
furnished on application. It is now prepared to accept bids from 
sub-contractors on such work as it has at its office. 


THE BURT MANUFACTURING COMPANY, Akron, Ohio, manu- 
facturer of the “Cross” oil filter, states that the authorities in 
charge of the power plant at the St. Louis Exposition have in- 
stalled a large No. 3 “Cross” oil filter. Those who visit the Fair, 
and who are interested in the mechanical features of the oil 
filter, should take this opportunity of seeing it in practical oper- 
ation. It may be of further interest to note that the following 
companies have ordered a “Cross” oil filter to be used in connec- 
tion with their exhibit at the Fair: C. H. Bradley, Jr., Company, 
Pittsburg, Pa., Buckeye Engine Company, Salem, Ohio, and the 
De Laval Steam Turbine Company, Trenton, N. J. 


THE UNIVERSAL BLECTRIC COMPANY, Chicago, IIl., which 
is a new concern, has opened general sales offices in the Ells- 
worth Building, 353-357 Dearborn street, Chicago, Ill. Its officers 
are: F. C. Royal, president, and F. B. Kavanagh, secretary and 
treasurer. Mr. Royal is a well-known Chicago business man, 
having been connected with the Nelson Morris packing-houses 
for a number of years, while Mr. Kavanagh was. formerly with 
the Sterling Electrical Manufacturing Company, Warren, Ohio, and 
later of the Brilliant Electric Company, Cleveland, Ohio. This new 
company is the northwestern agent for the Brilliant Electric Com- 
pany, maker of the “Universal” tipless incandescent lamp. In addi- 
tion to this product it will carry a full line of arc lamps, fans, 
motors, generators, telephone apparatus, etc., as well as several 
special lamp accessories. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has been 
making a number of important sales during the past week. Among 
these may be included about $30,000 worth to the Barbour Flax Spin- 
ning Company, Paterson, N. J. The equipment includes a 600-kilo- 
watt standard direct-current 250-volt generator, and motors with 
ratings from 5 to 100 horse-power, aggregating 515 horse-power. 
The W. & J. Knox Net and Twine Company, for a plant in Balti- 
more, Md., has bought a 100-kilowatt generator and seventy-five 
horse-power in motors. The United States Naval Academy, An- 
napolis, has purchased two 250-kilowatt Crocker-Wheeler generators 
for a two-unit three-wire lighting system. The J. B. Williams Com- 
pany, Glastonbury, Ct., has purchased a 150-kilowatt engine-type 
generator. Armour & Company, Chicago, Ill., who already have in 
use Crocker-Wheeler motors to the amount of about 7,000 horse- 
power, have placed an order for three more machines aggregating 
110 horse-power. Twenty-eight motors of the same make, with a 


combined power of 253 horse-power, have been purchased by the 
Traitel Marble Company, Ravenswood, L. I. 
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SIZES: 12-INCH, 15-INCH AND 16-INCH 














A COMBINATION 


PERFORMING THE 
FUNCTIONS OF A 


DESK FAN :: 3: 
BRACKET FAN 
TRUNNION FAN 


BRACKET :: :: 
TRUNNION FAN 


‘‘Multum in Parvo”’ 











THE NEW JANDUS CEILING FAN 


THE GYROFAN 


INTRODUCED LAST SEASON—SOLD LIKE WILDFIRE 


THE 

JANDUS 
ELECTRIC 
COMPANY 


MANUFACTURERS OF 


ENCLOSED ARC LAMPS, 
ELECTRIC MOTORS, ETC. 


CLEVELAND, OHIO 









ie 
SOE MINT SOE EEE ES TE TY 








NEW YORK 
114 LIBERTY STREET 


CHICAGO 
MONADNOCK BUILDING 


PHILADELPHIA 
REAL ESTATE TRUST BLDG. 
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«ELECTRA ” Highest Grade Nuernbers CARBONS 


Best Light PROaees Longest Life 
Steadiest Light “2% << Least Dust 


*TRADE MARK+ 


REMAIN THE STANDARD OF THE WORLD for all arc lighting systems, BECAUSE they cannot be equaled in 
QUALITY or EFFICIENCY, producing the HIGHEST STANDARD OF CANDLE-POWER 
in proportion to the current consumed 


HUGO REISINGER, SOLE IMPORTER, 11 Broadway, New York 


Mr. OIL BUYER 


Here is an interesting testimonial about the CROSS OIL FILTER: “We have 
been using the CROSS OIL FILTER for three years and it has reduced our oil bill 
from $168.78 per annum to $65.54 per annum”—Queen City Electric Light Co., Gadsden, Ala. 


We send the CROSS OIL FILTER on thirty days’ trial. If unsatisfactory, return. 


. LARGEST MANUFACTURERS OIL FILTERS IN THE WORLD 
235 Main Street, AKRON, OHIO, U. S. A. 


Also supplied by oil companies, engine builders and power contractors. 








PREPARE FOR ELECTRICAL DISTURBANCES BY 


Protecting Your Telephone and Fire Alarm 


i dl Sail "ES Stee ane 
With “D. & W.” Combination Cut-Out ype 
ARRESTER ENCLOSED IN METAL CASING We SV 


Either ‘‘AIR-GAP TYPE”’ or our new ‘‘MOISTURE PROOF FILM’”’ 
Write for Price List No. 9 and Circular No. 109 


D. & W. FUSE COMPANY, PROVIDENCE, R. I. 














A. HALL BERRY, New York Representative, 97 Warren Street 
OFFICES 
BOSTON—Pettingell-Andrews Co. NEW YORK—Western Electric Co. 
PHILADELPHIA—Western Electric Co. ST. LOUIS, Western Electric Co. 
CHICAGO—Central Electric Co. SAN FRANCISCO—California Electrical Works 
CINCINNATI—Standard Electrical Co ST. PAUL—American Electric Co. 





PITTSBURG, KANSAS CITY and DENVER—Western Electric Co. 








COMPLETE Railway Line and Regulating, 
STORACE Isolated and Train Lighting, 
BATTERY Central Lighting and Power, 
PLANTS Electric Vehicle and Telephone 
GOULD COUNTER E-M-F BOOSTER SYSTEMS 
SALES OFFICES 
New York: | West 34th Street Boston: 89 State Street 
Chicago: The ‘“‘ROOKERY” San Francisco: Century Electric Co. 


WORKS: DEPEW, N. Y. 
Bulietins a 
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Cy 
Hartford 


Time Switch 
SAVES CURRENT . 


For automatically turning 
» current on and off daily, 
with only weekly attention. 





For controlling 
STREET LIGHTS 
WINDOW LIGHTS 
SIGN LIGHTS 
HALL LIGHTS 


MOTORS AND BATTERIES 
10 20-35-50 oA, bmg Volts. 


%)) The Hartford Time Switch Co. crt2onc cone. S@\ 






























{N@__ PS BY 


Kester Self Fluxing Solder 


Saves Labor, Time, Money Requires no Acid 
Patented July 11, 1899, in United States, Canada, — Germany and France 





A lube of Solder 
Filled with Flux 


KESTER ELECTRIC MFG. CO., 50 N. Union St., CHicAGo, ILL. 


L. F. MAHLER CO., General Western Representatives, Chemical Bidg., St. Louis 


Send for Free 
Samples 











Continuous Rail Joint Co. 
of America. 


General Offiees, 
Century Building, Newark, N. J. 








OVER FIFTEEN THOUSAND MILES IN USE. 











Latest 222 


Approved 














This means 


YOST 
SOCKETS 


to get an even light 


less you use our dyna- 


from a gas engine un- : 


mo. Built especially for 
} this work. A HEAVY meet all 

FLY WHEEL and an 

EXTRA BEARING. Code 

e 

| Require- 
2 THE HOBART ELECTRIC 

MANUFACTURING COMPANY \ ments 


TROY, OHIO N 
N Do you appreciate the 
vy 


importance of this? 
ase Have you our booklet? 











Yost Evlectric 
Mes. Co. 


Toledo, Ohio, U.S.A. 


aaa 
INCANDESCENT LAMP 


REPLACER and CLEANER 


HANDLES THEM AT ANY 
HEIGHT OR ANQCLE 


{ncandescent Electric Light Manipulator Co. 


116 Bedford St., Boston, Mass. 


























LARBOND 


CONSUMERS CARBON Co. 


LANCASTER, OHIO, U.S. A. ‘ 
Carbons of all kinds and for all purposes. 











Patented _— sy Coverings and Gopper Gaskets 


THEY SAVE STEAM 
AND MAKE ABSOLUTELY 
TIGHT JOINTS 


U. S. MINERAL WOOL CO. 
106 West St. 


NEW YORK - - WN.Y. 











An Index of the Principal 
Articles published by the 
Engineering Press of the World 


MONTHLY # # $2.50 YEARLY 


oP the 
Technical 








SPECIMEN 
ON 
APPLICATION 











Cechnischen 
Presse 


Association de la Presse 
Technique #20 Rue de la Chan: 
cellerie # BRUXELLES 











How did you learn the addresses on this page? 
Tell the advertiser WHEN YOU WRITE to him 
















Established 1879 


J. H. BUNNELL & C0., Inc. 


20 PARK PLACE NEW YORK 
MANUFACTURERS OF 


TELECRAPH INSTRUMENTS 
ELECTRICAL APPARATUS 
AND SUPPLIES 


N. B.—Send for Catalogue X 
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QUALITY 





QUALITY 























DRUM CONTROLLERS 


FOR THE CONTROL 






of motor-driven machine tools of every description. 





Made in any horse-power. Any voltage. Design— 






Perfect. Construction—The Best. Easy to operate. 






No danger from shock. 






Catalog upon request. 


THE CUTLER-HAMMER MFG. COMPANY 


Milwaukee, Wis. 





















PITTSBURG BOSTON 
322 Frick Bidg. 176 Federal St. 


CHICAGO 
1232 Monadnock Bidg. 


NEW YORK 
136 Liberty St. 
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‘‘Free from the care which wearies and annoy, 
Where every hour brings its several joys.” 


“AMERICA’S 
SUMMER 
RESORTS.” 











This is one of the most complete publications 
of its kind, and will assist those who are wonder- 
ing where they will go to spend their vacation 
this summer. 

It contains a valuable map, in addition to much 
interesting information regarding resorts on or 
reached by the 


NEW YORK CENTRAL LINES 


A copy will be sent ffee, upon receipt of a two-cent 
stamp, by George H. Daniels, General Passenger Agent, 
New York Central & Hudson River Railroad, Grand 
Central Station, New York. 














High-Grade Dry Batteries 


For Commercial, Scientific and 
Engineering Work 








Cells especially designed for test sets 
in place of the old and expensive 
Chloride of Silver Cells. 


Our ECCO batteries are used exten- 
sively by the United States Army 
and Navy. 


Special cells built on specifications 
as to size and character. 


Portable Electric Lights of various 
sizes and designs for mechanics, en- 
gineers, miners and watchmen. 











Electric Contract Company 


202 Centre St., New York City 154 Lake St., Chicago 
4 California St., San Francisco 























Profit by the 


Experience of Others 


You can’t afford to overlook a few valuable things ac- 
quired in our experience. It’s the manufacture of 
insulators that we are talking about. 


DO YOU KNOW WHAT THIS MEANS ? 


Our electric light insulators are JUST RIGHT. 
Their advantages are strength and insulation. 


PRICES ARE RIGHT TOO. 


Shall we tell you about them? 


Tne Locke Insulator Mfg. Co. 


VICTOR, N. Y., U.S. A. © 


HANS tte went 
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Cary Spring Works 
FLAT—SPIRAL or VOLUTE CE 2 wicesstieitens 





INTERESTING CATALOG MAILED ON APPLICATION 


THE WALLACE BARNES CO. Purpiees fet 
BRISTOL CONN. 


Highest grade for electrical insulation and 
VU C AN ZED mechanical rw gone In sheets, tubes, 
rods and special shapes 


CATALOGUE AND SAMPLES ON APPLICATION 


FIBRE AMERICAN YULGANIZED FIBRE CO. 


WILMINOTON, DEL. 



















“The Better Lubrication” 
DIXON’S PURE FLAKE GRAPHITE 


will save coal and oil, but more than aught else, trouble, worries and 
shut-downs. Booklet 48-C is well worth upon careful study. Send for it, 
and a test sample. 


JOSEPH DIXON CRUCIBLE CO., JERSEY CITY,N. J. 

















Do You 
NOTES ON TRACE 
By W. M. CAMP, M. Am. Soe. C. E. : WwW ant 
AN BXHAUSTIVB TREATMENT OP TRACK CONSTRUCTION AND MAIN- 
TENANCE FROM A PRACTICAL STANDPOINT Ss = E A D = 
LIGHT? 
Up to Date Use the W. H.C. 
Just 
Issued REGULATOR 
1908 
Made by 
The Book contains 1,214 pages and 620 illustrations. A useful book to all THE 


concerned with 


INTERURBAN OR SUBURBAN ELECTRIC RAILWAYS 


Bound in cloth, 64% x 10 inches. Price $3.00 per copy, postage paid. Send for 
illustrated circular giving full table of contents. 


W. M. CAMP, 2d Floor, 7418 Parnell Ave., Chicago. 


SCIENCE ABSTRACTS etectricat enaineerine 


PuUBLISHEEDYD MonwTaiy 
Issued under the direction of the INSTITUTION OF ELECTRICAL ENGINEERS and the PHYSICAL 
SOCIETY OF LONDON 


PORTLAND CO. 
PORTLAND, ME. 





Chapman’s Patents. 

















In two sections: 1. Physics; 2. Electrieal Engineering. Subscription, Parts, I. or 
Q II., 18/-, post free, each. Both parts, 30/-, post free. Specimen single part, 1/6 

Both parts, 2/6. 

Guaranteed circulation, over 5,000 copies monthly. 





ADVERTISEMENT RATES ON APPLICATION 
Address the Publishers 


FEILDEN PUBLISHING CO., LTD., - 104 High Holborn, London, W. C. 











Writing for Catalogues, Information or Prices, YOU WILL CONFER A FAVOR on both the ADVERTISER | 
WHEN and a PUBLISHER by mentioning the fact that you saw the advertisement in the ELECTRICAL REVIEW. |; 








STANLEY MAGNETIC SUSPENSION WATTMETERS | 
RECORDING WATTMETERS FOR ALTERNATING CURRENT CIRCUITS 


ROTATING PARTS NO LOST REVENUE 
FLOATING NO FRICTION 
IN AIR NO WEAR 
Pacific Coast: 


citi. STANLEY INSTRUMENT COMPANY —worriitfiuasn 


Colorado, idaho, Wyoming, Montana, New Mexico, Utah European Office; 
THE HENDRIE-BOLTHOFF MFG. CO., Denver GREAT BARRINCTON, MASS. 23 Boulevard des ftallens, PARIS, France 
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We carry in stock a full line of 


HYLO LAMPS 

































































The New England Engineering Co, Waterbury. Conn. 


BRANCH OFFICES IN 
Hartford New London Greenwich 





New Britain Branford 
New Haven Stamford 


Larchmont, N.Y. 
Mamaroneck, N.Y. 














SRR FOS 











sony -« Miller Patent 
FoR —— Incandescent 


ARTIST 


DECORATION. Gag ee Electric > Lamp. 


U. S. LETTERS 
PATENT 
SEPT. 9, at THE LICHT OF 


THE WORLD. 
DISTINCTLY NEW. 


CUARANTEED 
HICHEST CRADE 
ATTAINABLE. 


The Only Construction ad- 
mitting of a REBATE OF 3 
CENTS EACH ON BURNT 
OUT LAMPS. — Think of it. 


OUR CATALOGUE TELLS THE 
STORY. SEND FOR IT. 


MISSOURI AMERICAN 
ELECTRIC COMPANY, 


3327-3329 Lecust St., 
ST. LOUIS, MO. 





ELECTRICAL REVIEW 


THE A=-B 


is a model of SIMPLICITY, in [lechanical 
Construction and Electrical Design 


No Complicated Mechanism, 
has no more parts than are 
absolutely necessary for re- 


liable operation = 


Weather-Proof 
Construction 


Inner and Outer 
Globe Easily 
Removed - = 


inent users 


Ease in Trimming 


Showing Lamp Case 
Open for Adjustment 


Send for our list of prom- 










ARC 
LAMP 














Any Basnnu Bcnea 


CLEVELAND, 0, S8ranches in Principal Cities 












THE COST 
OF THE 


WARNER 
ARC LAMP 


can be easily saved 
in one year. 


times the number 

of lamps can be 
trimmed to that of 
any other lamp. 


Can be trimmed with- 
out taking outer 
globe off. 


The Price is 


only $12 which 
can be quickly saved 
on trimmer’s time. 


9.6-Ampere series 
and all other direct- 
current circuits 3 to 
10 amperes. 
BETTER 
INVESTIGATE 

IT NOW 


NEW OUTDOOR TYPE 








W. F. Warner 


MUNCIE, IND. 
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|The Best Battery 
for Many Reasons 








Smith Tray Batteries are 
serviceable and economical 
for all stationary purposes; 
can be rapidly discharged 
with small loss of power 
and promptly respond to 
all sudden changes of load 
because of their extremely 
low internal fresistance 
SEND FOR OUR NEW CATALOGUE 








THE SMITH STORAGE BATTERY Co. 


OFFICE, 5 FREDERICK STREET, BINGHAMTON, N. Y. 








EASTERN 


HIGH GRADE 


WET AND DRY 


BATTERIES 


Electric Flash Lights, Carbon 


Cylinders, Brushes and Spe- 
cialties. 
Eastern Carbon Works 
JERSEY CITY, N. J. 




















Electrical Testing Laboratories 


Electrical and Photometrical Standardization. 
Resistance, Conductivity and Insulation Tests. 
Calibration of Measuring Instruments. 

Arc and Incandescent Lamp Tests. 

Special Investigations. 

Secondary Standards ot Candle-Power Furnished. 














14-16 East End Avenue, New York City 


DON’T READ THIS 


unless you are interested in the latest improvements in ELECTRIC METERS. We have just 
adopted an entirely new means of compensating for friction and vibration on light loads in our 
DIRECT CURRENT METERS. A small multi-point switch is used in connection with the compen: 
sating coil. Any desired range of compensation is obtained instantly by simply moving the switch 


arm over the contact points. It is the simplest, quickest and most effective means yet devised. 


DUNCAN ELECTRIC MFG. CO. 


LAFAYETTE, INDIANA, U. S. A. 
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STORAGE BATTERIES 


FOR EVERY SERVICE 


May 14, 1904 





The National Battery Com- 
pany owns U. S. Patent 


No. 723,329 


covering all forms of 


PYROXYLIN 
ENVELOPES 


for Battery Plates 
Anyone infringing the same 
will be prosecuted 
CATALOGUES ON APPLICATION 


GENERAL OFFICES 
253 BROADWAY, NEW YORK 





NATIONAL BATTERY CO. 


For Railway Power Plants, 
Central Stations, Telephone 
Exchanges, Train Lighting, 
Boats, Automobiles, Etc. 


Renewals for Batteries of 
Any Type 


Estimates Furnished on 
Any Specifications 


FACTORY 
BUFFALO, NEW YORK 














ELECTRIC VARNISH 8] ("5 


(s) DIELECTRIC TPINFG. CO., SAINT LOUIS 








THE HARTMAN HICH TENSION OIL SWITCH 
AND CIRCUIT BREAKER 


is made in two, three and four-pole combinations for potentials up to 
15,000 volts. The most efficient apparatus of this kind now on the market. 
Send for descriptive matter and prices. 


HARTMAN CIRCUIT BREAKER Co., MANSFIELD, OHIO 








Columbus Storage Battery Co. 


will send you for the asking more 


STORAGE BATTERY 
INFORMATION 


than all the other Storage Battery Manufacturers 
combined. 
Eastern Agents 


Machado & Roller 


203 Broadway NewYork 





























~~ _ Edison Battery 
Wee tfanMotor Outfits . 


Electric Fan time is at hand. It is time to learn 
about them so as to be ready to use them when 
hot weather comes. They make the heated season aa 
comfortable. Invaluable for Homes, Sick-rooms, 

Private Dining Rooms, Sleeping Apartments, Etc. < 
2 _ They are independent of the street current and 
s woe may be used anywhere. Send for Booklet 3F. < C—O 






"%. 


FACTORY, ORANGE, N. J. 
New York, 83 Chambers St. Chicago, 304 Wabash Ave. 


EDISON MANUFACTURING COMPANY chm tres... 


MARK 
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| Ls... CARBON Fasien 


FOR ELECTRIC SICNS 


(een (pe) 
‘: Ve gat - CS Breaks any size load. Requires from 10 to 5O per cent less 















i 

° 

é « wiring. Never gives trouble 

: jy My li A BL th s s 

ie The highest grade flasher on the market. Breaks on mbes and will last a lifetime. Break is perfect 
ee q 7 1 ‘ war} tk s uniform, not ‘‘ ragged.”’ All sizes carried in stock from 15 to 200 amperes. We sell more fi pact 
he j i } A : sy “< more varleties Fi at than any two other firms in the business cunnteed. panes and ey 
Lg ab na A" a 





Sue : REYNOLDS MEG. Co. 
: EE a.) &="Notice our street number 
, Boston Office, 133 Summer Street 177 ADAMS STREET, CHICACO 














RUGovereo WIRES # GABLES | | Name Plates 


for machinery 


Fo r Eve ry Se rvi ce We make name plates for some of the 
° 2 largest makers of machinery in the U.S. 
_ For Underground, Aerial and Subma- iad we wall 06 Gheeed 0 tad pen vt eh 
rine use, ‘‘ SAFETY ” wires and cables have sample and quote price. : 


the endorsement of some of the largest 
users in the United States. 


Ne Plate Too Large or Too Small 








The Murdock Corporation 


159 Boylston St., Boston, Mass. 
U.S.A. 


The ve Safety Insulated Wire & Cable Co. 


114-116 LIBERTY ST., NEW YORK 

















hew York Agent A PERFECT FIRE DETECTO . 
aevera eieere cvs | StANICY & Patterson AND PROTECTOR. 
Edison Lamps Clucorporated) 


eee a (Approved .by the “New” York Board’ “of Fire 


General Electrical Underwriters, Feb: 20, 1901 


4 Equipment Supplies 


93 Liberty Street, e ° New York 
Uptown—329 Fourth Avenue—store 


Monten Fire Detecting Wire Co. 
100 Broadway, New York City 

















HE circulation of the ELECTRICAL REVIEW is several thousand 

copies greater every week than any other electrical weekly and 
the American Newspaper Directory gives it the “Gold Mark” indicating 
circulation of the highest quality. 














éé 9» SYSTEM OF ELECTRIC LIGHTS AND FANS 
FOR ALL KINDS OF PASSENCER CARS 
THE A X | | 6 our hase onl ta of duns, sion aie ge waning te. 
Consolidated Railway Electric Lighting & Equipment Co. 


WESTERN OFFICES: 83 WEST JACKSON BOULEVARD, CHICAGO. GENERALOFFICES: HANOVER BANK BUILDING 11 PINE ST., NEW YORK. 














NEW ENGLAND BUTT COMPANY 


MACHINERY FOR INSULATING ELECTRICAL WIRES 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Cevering Braiders 
FINE CASTINGS A SPECIALTY 


304 PEARL STREET, - - - - PROVIDENCE, R. I., U. S. A. 
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Do You Want Your Work to Build Up Your Reputation? 


Then Use 


OKONITE INSULATED WIRES== CABLES 


(THE STANDARD FOR RUBBER INSULATION) 


OKONITE TAPE to make joints 


(THE STANDARD FOR RUBBER TAPES) 


MANSON TAPE for protecting joints 


(THE STANDARD FOR CLOTH TAPES) 


CANDEE POTHEADS for distributing wires 


(THE STANDARD POTHEAD) 





Manufactured Solely by 


THE OKONITE COMPANY, i 


253 BROADWAY 
NEW YORK 
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Pa “OKONITE” 


THE WIRE THAT BRINGS RESULTS 
Central Clectrir Company, 


CENERAL WESTERN ACENTS 
264-266-268-270 FIFTH AVENUE, CHICAGO 





iT NEVER ‘ 
%, DISAPPOINTS 














THE MERITS OF OUR — mei 
GOODS ARE UNIVERS: a Snes CRESCENT SOLDERING STICK 
OR 
ALLY ACKNOWLEDGED GRESCENT SOLDERING PASTE 


AMERICAN ELECTRICAL HEATER CO. CONVENIENT, RELIABLE and ECONOMICAL 
oe eee CRESCENT SOLDERING STICKS SATISFY 





ESTABLISHED 1894 











UNMOUNTED ELECTRICAL GONGS AND BELLS OF ALL DESCRIPTIONS 


Made from pure cast bell metal, sheet 





brass and steel, nickel-plated, polished 
or in therough. Send for catalogue con- 
taining one hundred styles and sizes. 


N. N. HILL BRASS CO. 


) East Hampton - - - Conn. 


Elevating —Conveying—Power Transmission 

Screening—Crushing—Coal Mining—Coal and 

Rock Drilling—Coal Washing Machinery and 

Electric Locomotives. Catalogues are yours 

for the asking. Address 

THE JEFFREY MFG. CO. 
a 


COLUMBUS, OHIO, UV. 5S. A. 


























NEW! 


The new “Diamond H’”’ flush re- 
ceptacle and plug is making a 
hit both with contractors and 
dealers FI # # x x x 

















Plug Inserted in Flush 
Receptacle 


Flush Receptacles, with 
Guide Holes 


They embody the latest ideas and 
are the best that mechanical skill 
can produce 2 # a 77] 


It will pay you to investigate them 


The Hart Mfg. 
Company 


Hartford, Conn. 
New York 


Boston 

















Chicago 





Toronto, Ont. Combination Flush Receptacle and 


Mechanism of Flush Receptacle and Plug Push Switch 
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CHICAGO & 


ys 6 MOD 





WOR 









Depending upon i its and otherc 
reductions from ¢ 
The Chicago & 









the way. 





“oun WAY oo 


RLD'S FAIR 


Excursion Rates 


sT. LOUIS 


| nd Return from Chicago @ Kansas City 


a 
EZDGEXD 





Ate, P, oti, 





PY 


utiguous territory. 
A Alto on is the shortest, smoothest line; 
ai 


vorld. 
rh rates, full particulars and reliable 
natter in a free World's Fair guide. 


“THE ONLY WAY” 


Geo. J. CHARLTON 





Gen. Pass. Agent C. & A. Ry., Chicago, Ill. 


Now 


READY 











NEW AUTHORIZED 
REVISED EDITION 


996 Pages, 573 Illustrations, 
FOUR 3-COLOR PLATES, 
32 Large Folding Plates and 
Scale Drawings. 

Sizes of Book, 614 x 8% x 2% 





Our Special Payment 
Offers E and F are worthy 
of your consideration. Send 
for full particulars. 

















catalogue and prices. 





86 West 7th Street 





BUILD YOUR OWN 
MOTOR CYCLE 

Castings of com- 
lete motor $7.50, 
lue-prints in- 

eluded. Write for 


The Ferodowill Manufacturing Co. 


St. Paul, Minn. 





Published in the United States ONLY by 





123-125 Liberty St., New York, U.S. A. 


Spon & Chamberlain, swt o scmex 


BOOKS 














KIND THAT 


Send for prices and 
full particulars 


“NEVER PULL 
uP” 
Co. ‘I 


MILLER 
ANCHOR 


NORWALK, O. 








PAT. PEND 


NOnwarr on? 2B 


: avtlRS A\ZHOR yo. 


FOR INSULATING 
PURPOSES 


“ee Lhe Pairpoint Corp. 


Glass 


ALL DIAMETERS 
HEAVY WALLS 


Operating Mt. Washington Glass Co. 


NEW BEDFORD, MASS. 


Tubing 


FOR HIGH 
VOLTAGE 




















The Electrical Review prints more gene 


ral information and current electrical news items 
than any other paper published. 



























inside the gong. 


A BELL THAT WILL NOT GET OUT OF ORDER 


and can not be tampered with as all the mechanism is 


Has not a single weak point and gives a full, clear, 


rich sound. 





R.E.A.L.MONITOR BELL |e 





The absence of all adjusting screws and doing away with 
the weak point of the ordinary bell. The pivot makes it. 
THE IDEAL BELL FOR LONG AND HARD SERVICE 
Platinized Contacts. Direct Stroke. Weather and Bug Proof 


EDWARDS & Co. 


144th St. and 4th Ave., New York 








Selling Agents— Western Electric Co., New York, Eoietsabin, 
Chicago, St. Louis, Denver, Pittsburg and Kansas City 
erican Elect. it. Co., St. Paul; Standar —_ Co., Cinclanatl; 
California Elect. Works, San Francisco. 











(3) ry, 
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Inner Globe Washing Machine with Sink 


THE LATEST 


IMPROVEMENTS 


AND THE HIGHEST 











No. 1020 
‘ No, 1000 
Ornamental Arc Lamp Pole with 
double goose neck and absolute cut- Ornamental Are Lam); Pole with 
out complete for series or multiple goose neck and absolute cutout com- 






lamps. plete for series or multiple lamps, 













ARE EMBODIED IN 


LUNDIN SPECIALTIES 


INCREASED DEMAND IS THE BEST PROOF OF SUPERIORITY. LUNDIN SPE- 
CIALTIES POSSESS AN INDIVIDUALITY THAT NOT ONLY MAKES THEM LOOK 
SUPERIOR TO ALL. OTHERS, BUT MAKES THEM MORE SATISFACTORY AND 
RELIABLE IN USE. CENTRAL STATION MANAGERS, DEALERS AND CON- 
TRACTORS WILL DO WELL TO INVESTIGATE THEM. 










OUR PRICES ARE RICHT 












No. 1017 
Trimmers’ Rattan Basket for carrying inner globes. 


THE LUNDIN ELECTRIC & MACHINE COMPANY 


INCORPORATED 
OFFICE FACTORY 


(76 FEDERAL STREET BOSTON, MASS. 249-251 A STREET 
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From “Man” 
to Manager 


The International Correspondence Schools’ system of training, by 

mail, is the helping hand by which many ambitious people have risen 

‘rom the lowest to the highest positions in their craft or calling. Many have 

been enabled to change their occupation, taking positions in their chosen pro- 
fession. What we have done for others we can do for you. 


Nothing is more certain than that if you fit yourself for advancement, you 
will get it. For over twelve years we have been training ambitious people to 
carn more money and secure better positions. The success of our many 
thousands of students shows the superior merit of our system. 
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By our method, technically educated men can keep abreast with modern 
practices in their profession; clerks, apprentices, and mechanics qualify to earn 


more money and secure better positions. Decide today to better your condition 
—then let us help you. 


‘We can help you qualify, in your spare time, for any position mentioned in 
the coupon. 
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Mark X opposite the position which interests you, fill in the 





























* 
o * 
age ‘ - ¢ International Correspondence Schools ¢ 
coupon and mail it to us. We will send full particulars. Our ° - ° 
ae Z a 4 ox 1003, Scranton, Pa. e 
book, 1001 Stories of Success, gives the names, addresses, ® Please send me, free, a copy of ‘100 Stories of Success,” and explain how I can e 
, : e qualify for the position before which I have marked X e 
and advancement of over a thousand of our students in all parts > ° 
. ° ie z 
of the world. pane, eae cee 
__ Electrio-Railway Supt. | Mechanical Draftsman | Sheet-Metal Draftsman ® 
@ Electrician | __ Marine Engineer | ___ Ornamenta! Designer ° 
@___ Civil Engineer | _ Hydraulic Engineer | _ Bookkeeper ° 
@__ Bridge Engineer | _ Municipal Engineer | _ Stenographer 7 
Mechanical Engineer | __ “Railroad Engineer ___ Teacher e 
__. Steam Engineer | __ Surveyor | _ Ad Writer 

Send us the Coupon = Steam-Electric Engineer | Mining Engineer | __ Window Dresser ° 
. @ Gas Engineer | ___ Sanitary Engineer To Speak French e 
@____ Refrigeration Engineer __ Architect ~ To Speak German e 
e Traction Engineer Architectural Draftsman To Speak Spanish e 
—— —_—__ * Name : 
e e 
e 
: St. and No. e 
° e 
* City State : 

° 
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AKE A SPECIALTY OF 
INSTALLING 


Underground 
Conduit hg 


— LET ME ESTIMATE — 


2030 Madison Ave. 
NEW YORK 
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H. B. CAMP GO., 





CONSIDER 








the Baltimore fire and the 
condition of the overhead 
wires after it, and you will 
plainly see the advantage of 
the underground conduit 
systems. 


Cc. M. GEST 


Subway Conduit Contractor 


277 Broadway New York 
Boston Cincinnati 
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Rapid Work — Perfect Joints 
High Insulating Efficiency 





Our rubber mandrel makes 
alignment positive. Crushed 
limestone and Portland cement 
ducts, gas and chemical proof, 
and absolutely non-conducting, 











American Stone Conduit Company 


94 LA SALLE ST., CHICAGO, ILL. 














SHELBY, | 
OHIO. 


(SHELBY LAMP 








STEEL OUTLET 40 JUNCTION BOXES 


Switchhoards, Panel Boards, Switches, Etc. 


-MADE BY.. 


THE BOSSERT ELEGTRIG GONSTRUGTION G0 


UTICA, N. Y. 








WHEN ADDRESSING ADVERTISERS PLEASE 
MENTION THIS PAPER 








Established 1774 


JESSOP’S 
STEEL 


For Tools, Dies, Magnets, Etc., 
also Crucible Sheet Steel 


Wm. Jessop & Sons «ta. 
Chief American Office 
91 JOHN STREET, NEW YORK 
Manufactory, SHEFFIELD, ENG. 














Bituminized Fiber Condutt 


THE ELECTRICAL ENGINEER WHO HAS 
A SUBWAY TO CONSTRUCT ana 


Wishes the best possible protection to his cables, 
A conduit of endless durability, 


A continuous, sealed, insulating duct from manhole to manhole; impervious to gas 
and moisture, and Electrolysis-proof; 


A duct that is and remains perfectly aligned, into which and out of which he can draw 
cables with ease and rapidity, without the possibility of a scratch ; 


And wishes to save his company 60 per cent. of freight and handling costs and 20 to 35 
per cent. of construction cost, 


Will write for our illustrated book and prices. 


All Diameters, from one inch to ten inches, seven-foot lengths. 
PROMPT DELIVERIES 


AMERICAN CONDUIT COMPANY 


170 Broadway, 336 Macy Street. Manhattan Bldg. 


Bends of all angles 








New York, N. Y. Los Angeles, Cal. Chicago, Ill. 


Frankel’s Patent Wire Testing Clip 
Makes a_ perfect 
contact without re. 
moving the insula- 
tion. No Slipping. 
No de struction, 
The pin makes a 
clean contact with 
the wire, while the 
teeth of the clip 
hold it firmly dur- 
ing the test. This 
clip is used and 
endorsed by the 
largest companies 
in the world. Send 
for a sample dozen. 


© gross lots, 





1 gross lots, 
$15.00 per gross, 
1 dozen, 
$1.50 per dozen, 
Frankel Display 
Fixture Co, 


Salesroom, 
718 Broadway 


Offices and Works 
Hudson & Vestry Sts., New York City 











CLIP 
Patent Pending 








ELECTRIC CONDUIT BENDERS 


For all commercial! sizes of 


Conduit. We have the only 
ractical Bender in the 
arket. 


Price, >4-Inch Size Complete, $2.00 
Catalogue on Application. 


WM. W. BENSON & CO. 
1011 Chestaut St., Philadelphia, Ps. 








ELECTRICAL CONTRACTORS SHOULD 
INVESTIGATE 


THE STANDARD 
CONDUIT ELBOW FORMER 


Forms Perfect Elbows, Bends Offsets 
Send for Circular 


L. H. CHURCH, STAMFORD, CONN. 














For the Best 


CABLE RACK & CONDUIT RODE 
WRITE 
T. J. COPE 
$244 N. FIFTEENTH STREET 
PHILADELPHIA PA. 
REFERENCE 4 CIRCULARS 


























STANDARD VITRIFIED CONDUIT CO. 


B. S. BARNARD, MANAGER, 39 CORTLANDT ST., N. Y. 





UNDERGROUND CLAY CONDUITS MautPLe on suave over 





STOCK ON HAND 


SEND FOR OUR CATALOGUE 
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Unableto Refuse 


The lightning can’t help itself when it finds a circuit equipped 
with 


Garton Lightning Arresters 


. BES 
COMPANY. 
They offer such an easy path to earth, that the discharge KECK, 9 


takes it in preference to going through your machinery. 


CATALOGUE No. 40 F TELLS WHY. SEND FOR IT 
GARTON-DANIELS COMPANY, KEOKUK, IOWA 





| @.1.CO.’S 


G.I. 


Gil. INIMUM COST OF CURRENT 


REPAIRS 
G.I. TROUBLE 
NOISE 


es AXIMUM VOLUME OF AIR 


CrROUNNION 
» @D bot) * ae 5, Og _ | 


em F 


G.I. Es, ; 
em | BRACKET 


A CHEAP 
BY 
THE DEAREST 
G.I. MANUFACTURED BY 


“'| General Incandescent Arc Light Co. 


Gil. 

Git. 529 W. 34th Street, New York, N. Y. 

G.I. BRANCHES 

G.I. Boston, Mass. Philadelphia, Pa. Cleveland, Ohio 
OTT atelialat: hd Pam dalle) Chicago, Ill. St. Louis, Mo. 


Denver, Colo. San Francisco, Cal. 
Write for Bulletin No. 362 


G.I. 
Gil. 
G,!. 
Ge. G.t. G.l. Gl. Gil, “Ga Ga ee GG. G.t. GG. Gl. Gk Gu. GA. G.I. Gl. GA. G.I. G4 Ga. Ga Ge. 


THE SEASON OF 


MART 7 HEART 


AMERICAN VITRIFIED CONDUIT CO. tae on CONDUIT to hove. 


WE have something to say 
BROADWAY-MAIDEN LANE BUILDING, NEW YORK to you. 
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By a close examination of the 
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SETS, SEND FOR 
1904 BOOKLET 


MADE IN A VARIETY OF DESK, BRACKET AND CEILING TYPES. 
MADE IN ALL FINISHES—AND ALL FIRST QUALITY AS TO WORK- 
MANSHIP AND MATERIALS. 


Direct-Current Power Motors and Generators; Motor-Generator Charging Sets for Telephone 
and Automobile Use; Rotary Converters for Telephone Ringers and X-Ray Apparatus. 


The Colonial Fan and Motor Company 


RAVENNA, OHIO, U. S. A. 





You will find that in operation it can be expressed 
very closely by the formula: You don’t buy 
COLONIAL FANS every day—you don’t need 
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The Standard Fans 


EREWITH is the latest illustration of our 

“Standard” Style ‘“‘B” without switch, in the 
popular Japan Finish. It is also furnished with 
speed-regulating switch if required. 

This Fan, now in its eighth season, is sub- 
stantial and durable in construction, well finished 
and powerful. 

It is sold at the lowest price for which a 
good Electric Fan can be obtained, and it never 
fails to please. The repeated orders from our 
earliest customers prove these statements. 

If you are a dealer or buyer of fans, you 
should have a copy of our “Standard Products 
Book,” which comprehensively illustrates and 
describes our full line. 


























THE ROBBINS & MYERS COMPANY 


MAIN OFFICE AND WORKS NEW YORK OFFICE 


SPRINGFIELD, OHIO 170 BROADWAY 











{ANS 


1904 MODEL 


HAVE REACHED THE HIGHEST 
STANDARD OF EXCELLENCE 


You will make no mistake in buying ‘‘Tuerk’’ Fans 
as they will be THE Fans for the coming season. 


ALTERNATING CURRENT CEILING FANS 


HE design of the Tuerk Fan remains practically the same as 
originally placed —— the market. 

4 _ Advantage has been taken of any improvements possible 

in their electri and mechanical constructiun, so that to-day the 

TuerkFan stands withouta | po in Alternating-Current Ceiling Fans 
They are made with 2 and 4 Blades, with and without Elec- 

trolier attachments. All voltages. All frequencies 


HUNTER FAN AND MOTOR CO. 


FULTON, N. Y., U. S. A. 
GENERAL AND EXPORT AGENTS: 


E. B. LATHAII & CO., yao Yoser Sts". 


WESTERN AGENTS 
Western Electric Co., Chicago Western Electric Co., Kansas City 
Western Electric Co., St. Louis Western Electric Co., Deaver 
Standard Electric Co., Cincinnati American Electric Co , St. Paul 
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New York, 569 





lf Every 


purchaser of electric fans was as par- 
ticular as regards 


as we are, they would all buy 


DIEHL FANS 


“Diehl Manufacturing ©, 


MAIN OFFICE & FACTORY. 
ELIZABETHPORT, 


Philadelphia, 1217 Filbert Street 













QUALITY 
















Wall Bracket 
Fan 










New Jersey. 


BRANCH OFFICES 
Broadway Boston, 128 Essex Street 

















Exhaust Fan 






Ceiling Fan 











ELECTRIC FANS 








TYPE S CEILING FAN MOTOR 


(Brass Ornamental Finish) 











SPRAGUE ELECTRIC COMPANY 


General Offices: 


Branch Offices and Sales Agencies in Principal Cities 


FOR 1904 


Our new Type S Ceiling Fan is moderate in 
price, attractive in appearance and at the same 
time efficient, reliable and powerful. It has four 
blades of 58 inches sweep and a speed of 200 
revolutions per minute. The black ornamental 
finish is black japan and the brass ornamental 
finish may be either brass or oxidized copper. 


For full description write for catalogue No. 
3086. 


527 West 34th Street, NEW YORK 
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EERLESS 
“PERFECT™ 


The ‘‘PEERLESS”’ 1904 Catalogue Tells the Story 


— 


paneonang 


i 








BECAUSE IT RUNS SMOOTHLY 


BECAUSE IT RUNS NOISELESSLY AND ECONOMICALLY 


BECAUSE IT REPRESENTS THE EFFORTS OF THE MOST SKILLFUL 
WORKMEN 


BECAUSE IT REPRESENTS THE EVOLUTION OF NEW IDEAS 


BECAUSE THE BEST MATERIALS ARE USED; AND DISTINGUISHED 
BY HANDSOMENESS OF DESIGN, FINISH AND PERFORMANCE 


THE PEERLESS ELECTRIC COMPANY, 88.00.05. 


MANUFACTURERS 











( Transformers Generators 
PEERLES Ss | D.C. Power Motors Motor-Generator Sets 




















ELECTRICAL 


aTESELE 
Pagtss FANS 


pee. F- THE 


2 EST 


17 (Solcuee-Vition inacaaGiiansil| a 
and for Ceiling, Column Wall or Des 


$l ~ OSD) 


Water Fans for Desk, 
Column and Wall 

guaranteed where / { 

pressure will Kt ’ 


exceed 95 Lbs. 


(Cen» 


WRITE For. CATALOGUE 


REVIEW Vol. 44—No, 29 


a) HOT AIR 4) 


FLY CHASERS 
















ALL STYLES of Desk, Ceiling and Wall FANS, 
for Alternate and Direct Current. Write for our 
1904 FAN BULLETINS, just out and up to date. 


EVERYTHING ELECTRICAL 












AND eaSCOUNTS. 


THE ieacTURERS XK * 
THE D.L.BATES & BRO. Co as 





A FAIR TEST OF PRICE 


CARDS AND FOLDERS 


Let us submit samples for quality on any card-form or folder you use. Then compare 
our figures with others. We'll get your order if price is decisive. If goods are unsatisfactory 
for any reason, return them. We sha’n’t argue. You'll get your money back by next mail. 


CABINETS 


Strictly high-grade. Built for hard wear. Simplest and newest mechanical features. 
Shipped anywhere on approval. 


We do business wholly by mail and in this way alone save our 
customers 20 per cent ordinarily charged to selling expense. 








SPECIAL OUTFIT OFFER-— Four-drawer Vertical 
Cabinet, handsome quartered golden oak 


(capacity, 20,000 letters), with 1,000 Folders 0). 0) 
and index guides. Complete - 
SPECIAL OUTFIT OFFER —Two-drawer Cabinet. 


Selected quartered oak, golden oak finish. | $4. 00 
Capacity, 2,000 3x5 in. cards - 


AMERICAN BUSINESS SYSTEM CO. 


212 Summer St., BOSTON, MASS. 





The Wesco Supply Co. 


ST. LOUIS, MO. 
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ALLIS-CHALMERS COMPANY 




















BULLOCK 


ELECTRIC APPARATUS 
FOR ALL PURPOSES 
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YOU DON’T KNOW 


WHAT PERFECT IGNITION IS UNTIL YOU HAVE 
SEEN THE 


Apple Ignition Apparatus 
IT WILL OUTLAST THE ENGINE 
SUPPLY DEALERS 2o78 Src it mater. Kivery 


our price list, if you are in the market for ready sellers. Th 
already handie it say that its sale has been marvelous. a 
FOR AUTOMOBILES, 
STATIONARY AND /IAR- 
INE GAS ENGINES 





A MOTOR THAT IS INEFFICIENT 
iS A THIEF—IT STEALS YOUR MONEY 


HOBART MOTORS 


HAVE BEEN TRIED AND FounD HONEST 









The Hobart Electric Mfg. Co, 


May Street 
TROY, OHIO. 


“IT WEARS WELL” 





The Dayton Elect. 
Mfg. Co. 


Kenton St., Dayton, 0., U. S. A. 















. : _| construction and design. 
” ey ‘ ] The absence of frequent repair bills, 
3 [ee the high efficiency, more than com- 
ia, ¢ a — r pensate the purchaser for the perhaps 
- Ler 3 ¥ gf is a = Es last long after the price is forgotten. 
. cm % « m= 1000 KILOWATT 
Machines of the Engine Type and 
1500 KILOWATT 


Embodies all that is best in alternator 
slightly higher cost. The machine will 
Machines of the Water Wheel Type 


A. M. SEARLES, RUMSEY ELEC. MFRS. CO., C. A. COTTON, 
1200 Fisher Bldg., Chicago, Ill. 1211 Filbert St., Phila., Pa. 129 Pearl St., Boston, Mass. 
CARTER & GILLESPIE ELEC.CO., DUNCAN-HOBSON ELEC. CO., H. B.COHO & CO., 
Atlanta, Ga. Dallas, Tex. 114 a St., New 
P — SUPPLY CO., G. A. WILBUR & CO., 1. GRAY & CO., 
St. 183 Crocker Bidg., San Francisco, Cal. Sistema” Minn. 


ouis, Mo. 
SANDUSKY, OHIO, v.s. a. Z. GC. MILES & PIPER, Seattle, Wash. 
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Eck Dynamos and Motors are noted for neatness of design, superior finish, high efficiency, 
smooth running, durability and economy. 


PROTECTED, SEMI-ENCLOSED AND ENCLOSED TYPES 
MODERATE, INTERMEDIATE AND SLOW SPEED 


All orders promptly filled Send for bulletins 
Manufactured by 


ECK DYNAMO and MOTOR WORKS 


BELLEVILLE, N. J., U. S. A. 







New York Office and Foreign Department, GOUDEY-McLEAN CO., §20 Liberty Street, New York 


VOLES I 
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National Electrical Machinery 


FOR 
Lighting, Power and Railway Service 











We build direct and alternating current apparatus in capacities up to 1500 K.W. 
and solicit the patronage of those who desire high-grade machinery. 


National Electric Company 


ted Fa eae yp General Sales Office and Works Changooe. Te Ses isc 

Philadelphia: 1509 Land gnew Electric Co. 
Title Bidg Milwaukee Seattle and San Francisco: 

Chicago: Old Colony Bldg. Kilbourne G@ Clark Co. 
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GENERATORS 


For Power Lighting or Traction Service 














SMALL MOTORS 


For Use on Lighting and Power Circuits. They Make a Profitable 
Day Load. 

Steel Multipolar Motors (Peerless Motors are good a from \¢ to 15 H. P. 

Generators and Motor-Generator Sets from ¥,; to 10 K. V 

Telephone and other storage battery work a Tink lg 

Rotary Converters and High Voltage Transformers for X-Ray and Physicians’ use. 

Exhaust Fans. 

Particular attention given to complete motor drive of all sorts. 


THE PEERLESS ELECTRIC COMPANY 
WARREN, OHIO, U. S. A. 


Manufacturers Peerless Fans and Transformers 


Crocker-Wheeler Company 
AMPERE, N. J. 


BRANCH OFFICES 
IN 16 PRINCIPAL CITIES 







































‘ARE OF THE MULTI-POLAR FORM FROM 5S H.-P. UP 


THE STOW MULTI-SPEED MOTORS ARE 


NOT LARGER THAN STANDARD MOTORS OF THE SAME H.-P. AND 
MINIMUM SPEED AS BUILT BY THE LEADING COMPANIES, WHILE THE 
RANCE OF SPEED THROUCH WHICH THEY CARRY THEIR FULL LOAD 
IS FOUR TIMES AS GREAT. THEY WILL CARRY THEIR FULL LOAD AT 
ALL SPEEDS WITHIN THEIR RANGE WITHOUT SPARKING WITH AN 
EFFICIENCY PRACTICALLY AS HICH AT ONE SPEED AS ANOTHER. 
THESE RESULTS ARE ARRIVED AT WITHOUT USE OF RHEOSTATS OR 
CONTROLLERS, AND WITH ONLY ONE VOLTACE APPLIED. 


Built in open, semi-enclosed, and fully enclosed types. Specially 
' adapted to driving individual machine tools. Send for our 
Bulletin No. S52 showing motors in operation. 


STOW MFC. CO., - - BINGHAMTON, N. Y:- 


NEW YORK, 136 LIBERTY STREET 



































Qeneral European Agents, SELIC SONNENTHAL « CO., 85 Queen Victoria 8t., London, Eng 
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tion, but it has 


armature takes 





INDUCTION MOTORS 


Are made in three distinct types to meet a wide 


range of operating conditions 





ARMATURE OF TYPE A MOTOR 


this advantage—it wil) start a given load with 


“TYPE A” MOTOR 


As can be seen from the accompanying illustrations, this is the 


simplest type of motor extant. The armature is one of the ‘‘squirrel 
cage” pattern and wear on the motor is reduced to that which takes 
place in the bearings. With this type of motor a starting compensator 


is generally used. This simple device reduces the potential applied to 
the primary of the motor resulting in a corresponding decrease in the 
starting current. 


“TYPE B” MOTOR 


In this type, the starting current is kept low in introducing 
starting resistance within the secondary circuit. This motor does not 
possess the same simplicity of construction as the type A, owing to 
the fact that the armature has a polar winding and a device for 
varying the armature resistance is a necessary adjunct in its construc- 
a current materially less than that taken by the type A. Therefore, 


it is recommended where the motor must start heavily loaded and where a large current, such as the motor with short-circuited 


when starting at full load, would be objectionable. 
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“TYPE C” MOTOR 


(Variable Speed Motor) 


The armature of the type C motor 
has a polar winding from which 
leads are brought through the hollow 
shaft to collector rings by means of 
which connection is made with a suit- 
able controller for varying the resist- 
ance in the secondary circuit. In this 
way the desired speed regulation is 
secured. As is obvious, the con- 
troller constitutes a most satisfactory 
starting device. 

The various features of the three 
types of S. K. C. Induction Motors 
are discussed in Bulletin 136. Copies 
of this pamphlet will be sent on 
application to any of our sales offices. 


st 


Stanley 
Electric 
Mfg. Co. 


S. K. C. TYPE A INDUCTION MOTOR, WITH ARMATURE OR SECONDARY REMOVED, SHOWING PITTSFIELD, MASS. 


FIELD OR PRIMARY WINDING AND THE BEARINGS IN THE END FRAMES. 




















Type K 


Foundations 








HE success and popu- 
larity of our Type K 
single-phase integrating in- 
duction wattmeters have 
been won by uniform good 
behavior in long service. 


HIS means permanent 
accuracy of registra- 

tion of light loads, full 
loads and overloads, either 
inductive or non-inductive. 


‘THE ease with which the 

Type K is changed 
for operation at different 
frequencies is notable. It is 
done by making or break- 
ing a single connection eas- 
ily accessible. 


ON TEMPLATED 
changes of system 
from 140 to 60 cycles can 
be made with no thought 
of meter expense if Type K 
meters are on the lines. 








Single-Phase Type K 


Meters are well known and de- 
servedly popular. 


Multiphase Type K 


Meters are built on the same prin- 
ciples as the single-phase meter 
and have the same elements of 
popularity. 




















CORRESPONDENCE 
IS INVITED 
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ee bey WORKS ” 





The Ballou-Hutchins Electric Co 


Providence, R. |. 








ELECTRICAL TESTING LABORATORIES 


We are now propered to undertake Electrical 


Testing. ofall kinds. Electricaland Photom ~ 

Tests of Lamps, Instrumen 
Materisie and Su es. Secondary Standards of 
Candle-Power 


14-16 East End Avenue, New York City 








SILVERED MICA 
CONDENSER 


CLIFFORD H. BROWN & CO. 
174 Fulton St., NEW YORK CITY 








THE BRADY MAST ARMS 


T. H. BRADY, New Britain, Cenn., U. 8. A. 
MANUFACTURER OF 
Mast Arms, Pole and Swing- 
Ing Hoods, House Brackets 
and other specialities for 
construction work 
Catalogue and Prices Furnished on Application 








American Electric Fuse Co. 


Electrical Specialties 
New York Atlanta 





Chicago 











WINDING MACHINERY 


FOR MACNET WIRE 








American Insulating Machinery Co. 
940-42 N. Third Street, Philadelphia, Pa. 








SICN FLASHERS 
Se ee MC 


WRITE FOR BULLETINS 


The Electric Motor & Equipment CO.: 


NEWARK, N. J 


























May 14, 1904 


ALL SIZES 
RECTANGULAR KNIFE TRIMMED SPECIAL PATTERNS 
ASHEVILLE MICA CO. 


WASHERS AND DISCS 
Asheville, N. C. 








ELECTRICAL 
MEASURING 
INSTRUMENTS 


Our very complete line is fully described 
in our catalogue and special pamphlets, 
which will be sent on request. 


The Leeds & Northrup Co. 


Successors to 


MORRIS E. LEEDS & CO. 














269 North Broad Street, Philadelphia 
Voltmeters, Ammeters 
and Volt-Ammeters. . 

POCKET SIZE For General Measurements, 
VARIOUS RANGES Testing Storage and 
ACCURATE Primary Batteries, 
RELIABLE Circuits, Etc. 














M. PIGHOLET i:tevcstetymeste © 78 Gortlandt St., New York 
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ANYTHING IN 
REFLECTORS 


If you don’t find what you 
require listed in our Cata- 
logue, send us your specifi- 
cations and we can make it. 






RELECTOR Co, 











BNAMEXIs 


DIALS 


For INSTRUMENTS, METERS, 
INDICATORS, ETC. 


MANHATTAN DIAL COMPANY 


40 Lexington Avenue, - BROOKLYN, N. Y. 













Send for Catalogue, Price List and Dis- 
count on Vanderman’s Specialties 


BEST TOOL CHESTS and PIPE 
VISES IN THE WORLD 
PIPE VISES, STEEL FRAME 
WORK BENCH, PIPE BENDING 
FORM, ITiIPROVED PIPE 
CUTTER 
And Other Specialties 


Chests Made in Eight Styles. Special 
Styles and Sizes Made to Order 


Manufactured and for Sale by 


THE VANDERMAN PLUMBING 
AND HEATING CO. 


Willimantic, Conn., U. S. A. 


Style A 


Steel Tool 
Chest 








* 156 P&ARL STREET, BOSTON 7, 


IN SHEET OR WIRE 
FORALL PURPOSES 
SCRAP PURCHASED. 





AMERICAN PLATINUM WORKS, 


Formerly CHARLES F. CROSELMIRE. 251 to 265 New JerseyR. R. Ave. NEWARK, N. J. 


~ 















CONSTANT DEMAND 


IS THE BEST PROOF OF 


SUPERIORITY 


OUR NEW STYLE “K” CLUSTER 


has met with great favor among dealers 
and contractors. Attractive in appear- 
ance and the effect can be changed by 
using shades of different form to suit 
the purchaser. 














A full line of our products will be 
== shown at St. Louis Exposition. 


BENJAMIN ELECTRIC MFc. Co. 























i WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER, | 





\_cHicaso, 42 WEST JACKSON BLVD. NEW YORK, 27 THAMES st.) 





Switches, Panel Boards, Cabinets 
Switchboards, Trolley Catchers 


JOHNSON & MORTON, vTICA, N. Y. 








MANUFACTURER OF THE 


THE ELECTRIC STORAGE BATTERY GO. 


PHILADELPHIA 


“Chloride Hccumulator” 


For Central Stations, Electric Railways, Isolated Lighting and Power 
* Stations, Fire Alarm, Telegraph, Train Lighting, etc., etc. 





PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST 











- —-SALES OFFICES—— 


PHILADELPHIA: New Yorz: Boston: CHicaao-: Sr. Louis: San FRANCISCO: CLEVELAND: Havana, Gua: CanaDa: 
heny Ave. & 19th St. 106 Broadway State Street Marquette Bldg. Wainwright Bidg. Riaito Biig. Citizens’ Bldg. 4G. F. Greenw , Canadian Elec. Co., Ltd. 
ae - ™ « Ticpedrade street a 
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POLES 
































ALL LENGTHS—ALL SIZES ; 
PROMPT SHIPMENTS WRITE FOR PRICES 


CHICAGO NEW YORK 
SAINT LOUIS EJ DENVER # KANSAS CITY a PITTSBURG # PHILADELPHIA 
SAN FRANCISCO CINCINNATI SAINT PAUL 
California Electrical Works Standard Electric Company American Electric Company 
































oe Secrets THE How did you learn the addresses on this page ? 
GENERATOR CS epey SPU IO Vea Oy | 2eu the advertiser WHEN YOU WRITE to him. 
AND- ENGINE —@ 
(omplete a Lighting * Power Plants SEND FOR OUR NEW CATALOGUE pid 

= OF id you ever 

ee AES ND ee cese i temeem | ELECTRICAL SPECIALTIES stop to consider the 
CLEVELAND. F i maid OMe 4. wa The Best on the Market advantages of installing 

CHASE-SHAWMUT CO. Triumph 
cima accssaciaaieaiNl Electrical Machinery 





STAN D A R D U hi D ER G ROU N D CABLE CO., to operate your plant? 
RUBBEK E L ECT R I C CA B 4 ES, on GRRVICE The Keystone Electric Co. Raped acne niers: Rat 


HIGH-GRADE BARE y; 
RUBRER COVERED WIRES Telephone, Telegraph, Manufacturers of angle sta Mylo on 





an® WEATRERPRSOF * Electric Light and Power. igh Grade Electrical Machinery 
Westinghouse Bidg., Pittsburgh. Pa. 56 Liberty St. New York ; 12% Bets Bldg., Phila- Ask for Bulletin“‘ER 201,” 
delphia, Pa.; S88 The Rookery, Chicago, Ul, Mills Bldg.. San Franeiace, Cals Main Office and Works, Erie, Pa. a 





Direct Current Generators and Motors of 





Chicago Edison Company 





all Types and Sizes up to 1,000 K. W. 
New York Office n4 Liberty Street 








Generators, Motors, Commutator 


REPAIR SHOPS Biz Devioes, e2ta0iet8% 0 
76 MARKET STREET, CHICAGO. TreLePHoNeE, MAIN 1260 Automatic Clutches. 
Akron Electrical Mfg. Co., Akron, 0. 


FIRST-CLASS EQUIPMENT THROUGHOUT arenes 125 KW, Belted Generator. 

















e MacKay ENGINEERING Co., 149 Broadway e s 
Open Day and Night Triumph Electric Co. 
ma é Cincinnati, Ohio, U. S. A. 
DYNAMOS, ARMATURES, MOTORS, ARC LAMPS. INSTRUMENTS WHEN WRITING TO ADVERTISERS Branches in all large cities. 
Machine and carpenter work of all kinds. Correspondence Solicited MENTION THIS PAPER 




















TYPE E 
FOR ALTERNATING CURRENT 


TYPE F 
FOR DIRECT CURRENT CIRCUITS 
DUST AND BUG PROOF 


IMPROVED CONSTRUCTION 


Moving parts are extremely light, insur- 
ing a highly sensitive and accurate meter 


WRITE FOR PRICES AND DESCRIPTIVE LITERATURE 





SCHEEFFER : 
cheered bala) 


es 7 Diamond METER COMPANY 


PEORIA ILLINOIS U. S. A. 
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Ur ne ER 























OKONITE WIRES 
MANSON TAPE 
OKONITE TAPE 
CANDEE “siszr°" 


ALSO A FULL LINE OF 


OAK PINS, BRACKETS, CROSS ARMS, ETC., DUNCAN INTECRAT- 

ING WATTMETERS, ENCLOSED FUSES (IH. W. Johns-Manville Co.), MACNET 

WIRES, FLEXDUCT, “PEERLESS” TRANSFORMERS, KLEIN’S 

CLIMBERS, MILLER ANCHORS, HYCIENIC CUARD FOR TELE- 

PHONE TRANSMITTERS, ADJUSTAPHONE (Chicago Writing Machine Go.) 
AND EVERYTHING ELSE IN THE ELECTRICAL LINE-TOO NUMEROUS TO MENTION 

ALL FOR IMMEDIATE DELIVERY WRITE FOR PRicES 


es ucla fourth st, Cineimnali. Ohio. 


F. D. LAWRENCE, President and Treasurer WM. ALBERT HALL, Vice-President and Secretary 
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WHEN WE SAY THAT 


GREEN'S ECONOMIZER 


saves from 10 to 20 per cent in fuel, we state but one advan- 
tage--possibly the increased boiler capacity secured through 
purifying of feed-water, or saving in boiler repairs through 
keeping the feed-water heated above the evaporative point; 
or reserve of HOT WATER to meet susden demands for power 
means more to you--whichever way, our free booklet explains 


Vol. 44—No, 20 




















the saving. Your engineer can testify for its trueness. 


THE GREEN FUEL ECONOMIZER CoO. 


Sole Manufacturers inthe U.S. A. 






(3) 


MATTEAWAN, N. Y. 
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Risdon-Alcott Turbine Co. 


MOUNT HOLLY, NEW JERSEY, U.S.A. 


RISDON CELEBRATED TURBINE 
ALCOTT HIGH DUTY TURBINE 


ON HORIZONTAL or VERTICAL SHAFTS 





a These Turbines are recognized as the 


most effective Water Wheels made. 


Your inquiries should come direct to 
us for this class of machinery. 





Water Wheel Governors 
Standard of the World 


Twelve types controlling 400,000 

horse-power are in use. 
Write for catalogue and list of several } 
hundred plants where they are in use. | 


T 


ae he Lombard Governor Co, 
yP 36 WHITTIER ST., BOSTON, MASS. 


OUR 


ARE THE 








Before Contracting for 


INCANDESCENT LAMPS 


Get the STERLING SPECIAL Literature. 


STERLING ELECTRICAL MFC. CO. 
Warren, Ohio. 





LOOK AROUND! 

















This Label on incan- 
descent lamps guar- 
antees best quality 
lamps 











STANDARD ELECTRICAL MFC.CO., Niles, Ohio 
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HIGH-GRADE PORCELAIN 


INSULATORS 


For High-Voltage Power Transmission 


ALSO FOR 


Electric Light, Street Railway, Third-Rail, Under- 
ground Trolley, Telegraph and Telephone Lines 











No. 5 W. 40,000 Voits No. 63/4 M. 70,000 Volts 














FACTORIES 


EAST LIVERPOOL 


SALES OFFICE 


and 39 Cortlandt St. 
LISBON, OHIO No. 14 S.-W. 120,000 Volts NEW YORK 

















**GLAZE-FILLED” PROCESS 





No. 5 M. 50,000 Volts No. 33/4 M. 20,000 Voits 





THOMAS QUALITY 
Patent No. 600,475. March 8, 1898 








MANUFACTURED BY 


R. THOMAS G SONS CO. 


MAIN OFFICE: EAST LIVERPOOL, OHIO 
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Steam Users, Engineers, Electricians 


Firemen, Machinists 
WE OFFER 


An Encyclopedia of information, and in ilself the most complete library on Engineering practice ever published 

















For the use of Steam Users, Engineers, Electricians, Firemen and Machinists. 
It Teaches 


The art of erecting engines and setting them in line so as to work smoothly and correctly. 

The setting of valves on single and double eccentric long range Corliss Engines. 

The operation, care and management of steam pumps; how to set the valves on the different kind of steam pumps; also the care 
and handling of injectors and inspirators. 

Direct currents for lighting, alternating currents for arc lighting, two and three-phase currents, fully illustrated and explained, 
with about fifty illustrations and seventy-five pages. 

The care and management of steam engines and boilers. 

The art of erecting shafting and pulleys. 

The application of electricity to purposes of lighting and motive power. 

The principles which regulate the movements of the electric current. 

The construction of dynamos and motors, and the practical details regarding the care and management of electric plants. 

The safeguards necessary to be observed in handling electrical machinery. 









































HANDBOOK ON ENGINEERING, 


By HENRY C. TULLEY. 
(THIRD EDITION.) 


° 

. 
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Seat Sent 
Anywhere Anywhere 
On Receipt On Receipt 
Of Price Of Price 


$3.50 $3.50 


Three-quarters Size. 


FIRST AND SECOND EDITIONS of 7,000 copies all sold. Each book was sold subject to approval, and of the entire two 
editions not one copv has been returned so far. 

THE THIRD EDITION of 5,000 copies, enlarged, revised and brought right up to date, is now ready for distribution. 

This work contains over 900 pages and 400 fine illustrations. Every branch of Engineering treated in a scientific and compre- 
hensive manner. In it will be found a solution of the many knotty problems met in daily practice. 

It is thoroughly reliable and practical; it is not only a guide, but a teacher. 

As a reference and text book it is the fullest, latest and best authority on the subjects treated. It extends to details not found 
elsewhere. Indorsed by the foremost practical men in the world; Handsomely bound in leather and gilt. Pocket-book form. 


ELECTRICAL REVIEW PUBLISHING COMPANY, 13 Park Row, New York Box 3m 
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GENERAL ELECTRIC 
COMPANY 


Thomson High Torque Meter 


For Alternating Current Circuits 





10.000 1000 


A py 
gy A | 
7hT 3 3 
45 6/X Moe 8 54. 
Pee Ki sec waey HOURS... ee 


Aenea en A ane oa ne me 


e THOMSON #HIC 3H TOR A 
Wek 700228. CAT. NO. RESEEZ OM 1 


High Torque. Light Moving Element. High Ratio of Torque to Weight. 
Small. Compact. Simple Adjustment. Reads Direct in Kilowatt-Hours. 


PRINCIPAL OFFICE, - - SCHENECTADY, N. Y. 


NEW YORK OFFICE, 44 Broad Street Sales Offices in All Large Cities 





FOR GREAT BRITAIN AND IRELAND 
The British Thomson-Houston Company, Ltd, - - Rugby, and 83 Cannon Street, London 
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THE NEW AMERICAN TURBINE 


WD EF 
ewes Us a 


Electric Power Transmission 


The illustration shows the interior of the power house of the Royal Aluminum Co, 
at a Falls, Quebec, in which are two pairs of 59-inch cylinder gate New 
American Turbines, with Westinghouse Generators coupled on each end of shaft. 
One of these wheels was tested in the Holyoke Testing Flume and gave an efficiency 
ot 85.32 per cent. Each pair of these wheels is developing 3,200 H. P. under a 
head of 125 feet. The cod Aluminum Company have recently placed an order 
with us for a third unit, to be in every respect similar to the other two. 


State your requirements and send for catalogue 


THE DAYTON GLOBE IRON WORKS CO. 
90 S. Ludlow Street, DAYTON, OHIO, U. S. A. 





Agents for Pacific Coast Pelton Water Wheel Co., San Francisco, Cal. 











“CLIMAX’”’ 


For High Resistance Work 


Special 
Send for catalogue 


Office and Works: 


RESISTANCE WIRES 


“ADVANCE” 


For Measuring Instruments 
Alloys for Electrical Manufacturers 


DRIVER HARRIS WIRE CoO. 


Railroad Avenue and South Fourth St. 
Harrison (Newark), N. J. 


A WATER WHEEL 
GOVERNOR 


must govern or it is worse than 
useless. Hundreds of our Com- 
pensating Governors are in suc- 
cessful use on power and lighting 
plants. They must be good. 


Let us send you our catalogue 





WOODWARD GOVERNOR CO. 
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656 Race St., ROCKFORD, ILL. 
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* SAMSON TURBINE + 








The illustration shows the large NIAGARA geaig n, HORIZONTAL SHAFT TURBINES recently installed by us 
for the NIAGARA FALLS HYDRAULIC POWE! R & MANUFACTURING CO., Niagara Falls, NY Y. Tests con- 
ducted by competent engineers developed as follows: 


one — . Speed H.-P. Generator Efficiency Turbine Efficiency 
. - 57 r,p.m. 1750 95 per cent 730 per cent 

213 % 3-4 257 07 3000 og OO .a56 8 

213 Full aur ** 6 3600 oo: °° ac 0 


These results have never been equaled by any turbine of the Horizontal Shaft Design, operating under equally 
HIGH HEADS. The test was made ange TURBINES WERE INSTALLED, direct coupled to Generators. 
Francis’ weirs and formulae for dischar; re used. The original test reports on file at our offices. These 
turbines are all fitted with our SAMSON “ALANCED GATES. Write Department V for Catalogue. 


Note especially the UNIFORM SPEED at ALL GATEAGES 


JAMES LEFFEL & CO., Springfield, Ohio, U. S. A. 
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THERE’S A DIFFERENCE i coscs 


even patented ones (and no discreet buyer wants to mix in 
law suits). When you order or specify the M-S SOCKET 
you have the satisfaction of knowing you have the highest 
type, automatically made, guaranteed article. 

You needn't take anybody’s word for it. Get a sample and 
compare with others. The Elastoid Fibre Linings, long break, 
handy binding screws, and non-sulphite wrappers are among 
the superior features which you will discover. Want a sample? 


















M-S SOCKET 


MARSHALL-SANDERS COMPANY 


301 CONGRESS STREET - - BOSTON, MASS. 















“Diamonn i EXPANSION REAMERS 
Muitches Seteeennnmaae 


The guides to these Reamers are ground .005 of an inch under size. 


Mark 
meg MORSE TWIST DRILL AND MACHINE CO. 
Chis Gradte-Mark guarantees quality. NEW BEDFORD, MASS., U. S. A. 
MANUFACTURERS OF 
Che Hart Miy. Cn., Kartforh, Conn. Increase Twist and Constant Angle Drills, Chucks, Reamers, 
New York Boston Chiragn Toronto, Out. at Milling Cutters, Taps, Dies and Machinists’ Tools. 
































“Southern Mills” We canivaniguas 
A Southern Monthly Indus- : Zz F OR 
trial and Electrical Journal “a EIGHTEEN 
Published at CHARLOTTE, NORTH CAROLINA SS WRTER PROOF YEARS 
The only journal of its kind published in the South, = a 
and as an advertising medium for those wishing to Always soft, pliable and adhesive. Positively weather 
reach all the industries, this journal is unexcelled and acid-proof. Will not dry out. 
SUBSCRIPTION PRICE, $1.50 PER YEAR THE STANDARD PAINT COMPANY, 
100 William » New York. 
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7,000 Copies Sold itn 30 Days 


The Most Important Book on Electrical Con- 
struction Work Ewer Published 


MODERN WIRING DIAGRAMS == DESCRIPTIONS 


A Hand Book of Practical Diagrams and Information for Electrical Workers 
By HENRY C. HORSTMANN and VICTOR H. TOUSLEY 
160 Pages, 200 Illustrations. Full Leather Binding 











This grand little volume not only tells you how to do it but it shows you 





BEAR IN MIND 


This book contains no pictures of 
bells, batteries or other fittings; you 
can see those anywhere. 

It contains no Fire Underwriters’ 
rules; you can get those free almost 
any where. 

It contains no elementary consider- 
ations; you are supposed to know 
what an ampere, a volt or a ‘‘short- 
circuit’ is. And it contains no his- 
torical matter. 

All of these have been omitted to 
make room for ‘‘diagrams and de- 
scriptions’ of just such a character 
as workers need. We claim to give all 
that ordinary electrical workers need 
and nothing that they do not need. 

Read what the Grand _ Secre- 
tary of the International Board of 
Electrical Workers says: 


WASHINGTON, D. C., Jan. 31, 1904 
Messrs. F. J. DRAKE & Co., 
213 East Madison St., 
Chicago, Il. 


CONTENTS. 


Call and alarm circuits, 
grams, 








—_ 
2 


Annunciators, 8 diagrams. 
Bells, 9 diagrams. 


Return call annunciators, 4 din 
grams. 


Fire and burglar alarms, 10 dia- 
grams. 


UNI 


Telephones, 7 diagrams. 


MU 


Telegraph, 3 diagrams. 
Gas lighting by electricity, 4 dia- 
grams. 


\ 


YI 


Automatic fire alarm, 1 diagram. 


W, 


Primary batteries, 7 diagrams. 
Connecting up, 3 diagrams. 
Miscellaneous circuits, 6 diagrams. 


7) 


GENTLEMEN : 

I am in receipt of a 
copy of your new book ‘‘Modern 
Wiring Diagrams and Descriptions 
for Electrical Workers” by Messrs. 
Horstmann and Tousley, and on look- 
ing it over am convinced that the 
book will be a ready seller when 
the rank and file of our crgan- 
ization see what they are. Of course, 
it will take some little time to 
introduce them through the Elec- 
trical Worker, but I want’ to say 
it is one of the best books of its 
kind I have seen since I have been 
Secretary of this organization, and I 
have seen a great many. [I sincerely 
hope that they will prove a ready 
seller. 

Wishing you every success, I beg 
to remain, Sent postpaid to a Trouble and how to find it. 


ny 
Very truly yours, dress in the United , at § f 
H. W. SHERMAN, d I. 50 Transformers. 
Grand Secretary. eo Price, Useful facts, etc., etc. 


Electric lighting, 30 diagrams. 
Are lamps, 4 diagrams. 
Meters, 28 diagrams 

Motors, 21 diagrams. 
Generators, 7 diagrams. 
Compensators, 1 diagram. 
Switchboards, 3 diagrams. 
Ground detectors, 10 diagrams. 








VV YL 


Storage batteries, 1 diagram. 
160 pages, over 
200 illustrations. Full : ; 
Leather Binding, Red Edges. Wheatstone Bridge, 3 diagrams. 


Pocket size, 4x6. Price Net $1.50 Light, 6 diagrams. 


Wiring tables, with illustrations. 





Testing, 2 diagrams. 














ELECTRICAL REVIEW PUBLISHING CO. 
13 Park Row, NEW YORK 





Box 339 
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THE IMPERIAL 
PRISMO LAMP 


WITH CRYSTAL PRISMATIC REFLECTOR 


We have just issued our new catalogue on the 


PRISMO LAMP 


If you have not received one please write for it 


We shall be pleased to receive your orders 


THE BRYAN-MARSH COMPANY 


136 Liberty Street, New York Fisher Building, Chicago 


DENVER CINCINNATI MINNEAPOLIS SAN FRANCISCO 
McPhee Building Perin Building Lumber Exchange Crossley Building 


This company is licensed to use the Chemical Exhaust Process of evacuating lamps, which process is essential to the 
production of a lamp of the highest quality. Every package bears a label as follows: 
LICENSED UNDER 
Patent 537,693 April 16, ’95 
Patent 726,293 April 28, ’03 
Patent 444,530 Jan. 13, ’9I 
Patent 532,760 Jan. 22, 95 


39 


40 








SIMPLICITY 


IS ONE OF 
THE STRONG 
POINTS OF THE 


MEANY 


ENCLOSED 


Be as strenuous in 
helping yourself as 
we are in telling you 
about it. 


The principle of 


THE MAGNETIC 
CLUTCH 


Has interested the 
world’s greatest elec- 
trical engineers. 


Its many advantages 
are explained in our 
catalogue—Send for it. 


The American 
Electrical Mfg. Co: 


27 NORTH (0th ST. 
PHILADELPHIA, PA. 
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CLASSIFIED INDEX 


(Continued from page 36.) 


Adjusters, Incandescent Lamps. 


nean. Elec. Light Manipulator Ce. 


Air Compressors. 
Stilwell-Bierce & Smith-Vaile Co. 
Alternators. 
Christensen Engineering Co. 
Fort Wayne Electric Works. 
General Electric Co. 
La Roche Co., F. A. 
National Electric Co. 
Warren Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Anchors, Guy. 
Matthews & Bros., W. L. 
Miller Anchor Co 
Annunciators. 
Stanley & Patterson. 
Edwards & Co. 
Automobile Parts. 
Ferodowill Mfg. Co. 
Batteries, Primary. 
American Carbon & Battery Co. 
Bunnell & Co., J. H. 
Burnley Battery & Mfg. Co. 
Eastern Carbon Works. 
Edison Mfg. Co. 
Roche, Wm. 
Wesco Supply Co. 
Batteries, Storage. 
American Battery Co. 
Columbus Storage Battery Co. 
Dayton Electrical Mfg. Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 
Smith Storage Battery Co. 
United States Battery Co. 
Bells. 
Hill Brass Co., N. N. 
Ostrander & Co., W. R. 
Belt Dressing. 
Dixon Crucible Co., Joseph. 
Boilers. 
Allis-Chalmers Co, 
Babcock & Wilcox Co., The. 
Morris Co., I. P. 
Stirling & Co., The. 
Books, Technical. 
Drake & Co., Frederick J. 
Electrical Review Pub. Co. 
Powers & Co., E. L. 
Spon & Chamberlain. 
Brackets. 
C. L. Peirce, Jr. 
Bridle Rings. 
Barron & Co., Jas. S. 
Brushes, Dynamo. 
Eastern Carbon Works. 
Cable Hangers. 
American Electric Fuse Co. 
Barron & Co., Jas. S. 
Standard Underground Cable Co. 
Cabling Machines. 
New England Butt Co. 
Calculating Machines. 
Calculagraph Co. 
Carbons. 
American Carbon and Battery Co. 
Consumers’ Carbon Co. 
Dickey-Sutton Carbon Co. 
Eastern Carbon Works, 


General Incandescent Arc Light Co. 


National Carbon Co. 
Reisinger, Hugo 

Castings. 
Christensen Engineering Co. 
Franklin Mfg. Co. 
National Electric Co. 
New England Butt Co. 


Phosphor-Bronze Smelting Co., Ltd. 


Circuit- Breakers. 
Cutler-Hammer Mfg. Co 
Cutter Electrical Mfg. Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Hartman Circuit Breaker Co. 
La Roche Co., F. A. 
Morris Co., I. P. 
Western Electric Co. 
Cleaners, Incandescent Lamps. 


Incan. Elec. Light Manipulating Co. 


Climbers. 
Klein & Sons, Mathias. 
Reidy & Co., J. J. 


Clock Switches. 
Calculagraph Co. 


Clusters. 
Benjamin Electric Mfg. Co. 


Coal Handling Machinery. 
C. W. Hunt Co. 
The Jeffrey Mfg. Co. 


Coal Mining Machinery. 


General Electric Co. 
The Jeffrey Mfg. Co. 


Commutator Clamps. 
Sharp Machine Works, L. C. 


Commutator Lubricant. 
Allen & Co., L. B. 
Hart & Co. 


Commutator Segments. 
Billings & Spencer Ce. 


Condensers (Electric). 
Marshall, Wm. 


Conduits. 
Alphaduct Mfg. Co. 
American Circular Loom Co. 
American Conduit Co. 
Ameriean Stone Conduit Co. 
American Vitrified Conduit Co. 
Camp Co., H. B. 
Gest, G. M. 
Kelly, John. 
National Conduit & Cable Co. 
Osburn Flexible Conduit Co 


Pittsburg Sewer Pipe & Conduit Co. 


Rittenhouse-Miller Co. 
Standard Vitrified Conduit Co. 
Sprague Electric Co. 

Wyckolf Pipe & Creosoting Co. 


Conduit Benders. 
Church, L. H. 
Benson & Co., Wm. W. 


Conduit Rods. 
Barron & Co., Jas. 8. 
Cope, T. J. 


Connectors. 
Smith & Hemenway Co. 


Connectors and Terminals 
McIntire Co., The C. 


Construction. 
J. G. White & Co. 
New England Engineering Co. 


Construction Supplies. 
Barron & Co., Jas. 8. 
T. H Brady. 


Cord Adjusters. 
Seaman, J. H. 


Cross-Arms, Brackets, Pins, Ties, 


Climbers, Ete. 
Central Electric Co. 
Donnelly John. 
Eccleston Lumber Co, 
Elmore, Fowler, Jacobs Co. 
Klein & Son, Mathias. 
Phelan, D. W. 
Valentine-Clark Co. 
Wyckoff Pipe & Creosoting Co. 


Dials. 
Manhattan Dial Co. 


Dynamos and Motors. 
Akron Electrical Mfg. Co. 
Bullock Electric Mfg. Co. 
Central Electric Co. 

Coho & Co., H. B. 
Christensen Engin ering Co 
Cleveland Armature Works, 
Crocker-Wheeler Co. 

Dustin Co., Chas. E, 

Eck Dynamo & Motor Works 
Elwell-Parker Electric Co. 
Fort Wayne Electric Works. 
General Electric Co. 

Gen’) Incandescent Arc Light Co. 
Hobart Electric Mfg. Co. 
Jordan Bros. 

Keystone Electric Co. 
National Electric Co, 
Peerless Electric Co. 

Robbins & Myers Co. 
Rossiter, MacGovern & Co. 
Sprague Electric Co. 

Stanley Electric Mfg. Co 
Stow Manufacturing Co. 


(Continued on page 82.) 
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N the history of elec- 

trical publishing, the 

ELECTRICAL RE- 

VIEW is the first 
weekly journal to eliminate 
“claims” and substantiate its 
circulation by showing its 
records to a competent 
authority. 


Because of a_ personal 
call subscription campaign 
of three years, its paid 
subscriptions increased to 
such an extent that the 
publishers believed they 
far exceeded those of any 


other electrical weekly 


Its circulation records 
were then opened to the 
“American Newspaper 
Directory,” the highest 
circulation authority. 


As a result, the “Aimer- 
Direc- 
tory” rates the ELEC- 
TRICAL REVIEW as 
having 


ican Newspaper 


shown evidence 
of over 2,000—paid sub- 
scribers—more than any 


other electrical weekly 


And, too, it is given 
the “gold mark,” meaning 
that its circulation is of a 


high class. 


These facts may be 
verified. 


We believe discrimin- 
ating advertisers fully 
realize the value of a 


journal of known circula-, 


tion — one which courts 
inquiry and comparison, 
and offers substantiated 
facts instead of mere 


arguments. 
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HOTEL NOTTINGHAM 


COPLEY SQUARE, BOSTON, MASS. 
FRANK R. GRACE, Manager 








Two Minutes from N. Y., N. H. & B. A.R.R. 


EUROPEAN PLAN ‘ , 
ROOMS $13.50 PER DAY UPWARDS 











ELECTRICAL REVIEW 











| Chicago Insulated Wire Company 


High-Grade Weather-Proof, Magnet, Office, 
Annunciator Wire & Galvanized Steel Strand 


Chicago Office Pactory 
15 Marine Building Sycamore, Illinois 








The Hancock Inspirator Co. 


MANUFACTURERS OF 


THE HANCOCK 
INSPIRATOR 


Hancock Globe Valves 
and Check Valves 
Ejectors and General 
Jet Apparatus 
85-87-89 Liberty Street, NEW YORK 
22-24-26 South Canal Street, CHICAGO, ILL. 











The Electrical Review ... 


Is used for advertisements inviting proposals for Electrical 
Work for the United States Government and Municipal 
and Public Building. 











REMEMBER THAT 
PILLSBURY A.-C. CEILING FANS 








ist. Will stir more air than any other fan on the market 
2d. All are equipped to operate at two speeds 


3d. They are furnished in either plain or ¥ commennatel 
finish 


4th. They are thoroughly guaranteed 
Sth. THE PRICE IS RIGHT 








Manufactured by CENTURY ELECTRIC COMPANY 


1007-9-11 LOCUST STREET ST. LOUIS, MO., U.S. A. 














Lhe  Laenl 


Lrh, 
Grevolicn ‘ 


AQ WM 


DID YOU EVER HEAR OF A 
“HART” SWITCH NOT GIVING 
PERMANENT SATISFACTION? 
a 4 8 WE HAVEN’T # # # 











Rect. Base Flush Switch in No. 1 W. 
Push Switch in No. 1 W. Wall Case Wall Case 


TRY THEM WHEN MAKING 
YOUR NEXT INSTALLATION 


CATALOGUE ‘“‘E’’ IS YOURS FOR THE ASKING 





(in 


HART «Ne HEGEMAN 


92 Union Place Hartford, Conn. 


) 
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“The How an of Electricity 


By CHARLES TRIPLER CHILD, Late Technical Editor of the Electrical Review 


The author of this book was one of the ablest and most easily understood writers on electrical subjects. 
“The How and Why of Electricity ” treats of the properties of elecuicity, of how it is generated, handled, 
controlled, measured and set to work, and explains the operation of electrical apparatus. 

It is a book the business man, the professional man, the architect, the contractor, the student, the 
electrician, in fact all persons in professional or business life, can read with interest and profit. 

It brings you up to date in knowledge of electrical achievements and electrical conditions. 


CONTENTS 
CHAPTER 


Preface. 
I The Electric Current. 
Il The Electric Battery. 
Ill The Effects of Electric Flow in the Cir- 
cuit—Heat and Chemical Action. 
The Effects of Electric Flow Outside 
the Circuit— Magnetism and [nduc- 
tion—The Electrical Units. 
Electrormagnets—The Telegraph. 
Electric Signaling Apparatus. 
The Relations Between Magnets and 
Electric Currents. 
Induction and Reactive Coils. 
The Telephone. 
Telephone Accessories. 
The Mechanical Generation of Elec- 
tricity. 
The Dynamo Machine. 
Various Types of Dynamo Machines. 
Alternators— Polyphase Currents. 
The Electric Motor. 
The Electric Railway. 
Polyphase Currents and Motors. 
Electrical Power ‘Transmission. 
The Incandescent Light. 
The Are Light. 
Electrochemistry—Storage Batteries. 
Wireless Telegraphy. 
XXIIJ_ Radiation— X-Kays. 


“The descriptions are helped out with cuts and dia- 
grams that really explain. We know nothing that gives so 
much help on a difficult and complex matter in so short a 
space.”—New York Sun, December 27, 1902. 


“Is admirably adapted to instruct the non-technical 
reader who is interested in that subject. * * * Mr. Child 
enjoyed a high reputation for the clearness and _ intelli- 
gibility of his writing, and the volume in question exhibits 
these qualities."—New York Tribune, December 26, 1902. 


‘*We can unhesitatingly recommend this book to all 
non-technical readers, who desire a simple and yet cor- 
rect account of the different features of modern electrical 
development.”—Street Railway Journal, New York, Jan- 
uary 10, 1903. 

** An excellent manual of the uses of electricity, and while not intended “The book is a handy one: just what nine men in ten demand in order 
in any way as a text-book, the work is of much value to readers, both pro-__to seize mee the practical side of electricity.” —San Francisco Chronicle, 
fessional and lay.’—National Electrical Contractor. February 7, 1903. 

“Mr. Child has left a good book ; one that we can neoetay commend ‘‘In spite of the great mass of electrical literature already existing it 
to the non-technical readers for whom it was written; they will not be led is one of the first good books of its kind. * * * It will find a large circle 


astray by platitudinous nonsense, but will receive solid, exact information, of readers on its evident merits.”—Engineering News, New York, February 
if simply expressed.”— Western Electrician, Chicago, February 21, 1903. 19, 1908. 


PRICE $1.00, POSTAGE PREPAID 


Address ELECTRICAL REVIEW PUBLISHING CO. 
BOOK DEPARTMENT 13 PARK ROW, NEW YORK 
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DALE’S WIRELESS CLUSTERS 


We understand that the Benjamin Electric Mfg. Co. is notifying the public that 
it has brought suit against us alleging infringement of their patents. We take 
this opportunity to say that a suit has been brought, and we cordially welcome 
the opportunity to prove legally that ‘‘Dale’s Wireless Clusters” do not in- 
fringe; this we are certain of, and our customers need pay no attention to this 
action. We stand ready to defend any action which may be brought against us 
or our customers, and furthermore guarantee purchasers against any loss or 
damage by reason of any action on the part of the Benjamin Electric Mfg. Co., 
or any other company or individual for alleged infringement. 


THE DALE COMPANY 


or Series g 
THE DALE Co. ° 


Patented April 19, 1904 Non-Infringing NEW YORK, U. S.A. 


Passed by Underwriters President 





India Rubber and Gutta Percha Insulating Co. 


Lighting, Power Transmission, Railway, Telephone, Telegraph 


YONKERS, N. Y. 13-15 Cortlandt St., NEW YORK CITY 
W. M. HABIRSHAW, President and General Manager J. B. OLSON, Manager of Sales 








Authorized Manufacturers of 


HABIRSHA W 
WIRES and CABLES 


SIGNAL CABLES 


OFFICE AND WORKS SALES DEPARTMENT 

















Are You Satisfied with 
Your Present Earnings? 








If not, then advocate the use of our 


SINGLE-PHASE SELF-STARTING 
MOTORS 








Wagner Electric Mfg. Co. 


St. Louis, Mo., VU. Ss. A. (2) 





























ELECTRICAL REVIEW Vd @L-Mo. ws 











The Pressure on Our Columns for 
May 21 is Unusually Heavy 








EK must ask the cooperation of our advertisers in sending in 
copy early for the two issues of 


MAY 21 and 
MAY 28 


Copy for the first issue should all be in this office not later 
than May 17. Copy for the second issue should be in this office 
not later than May 25. 

Our issue of May 21 will have a large, additional, general 
distribution, and, besides, will be well distributed at the convention 
in Boston. ‘The adver tising in that issue will undoubtedly be seen 
by every one attending the convention of the National Electric 
Light Association. 

If you intend to make an exhibit and announce it, or if you 
desire to say anything to the delegates, the HLzorricaL Review is 
the medium through which to present your statements effectively 
and directly. 

The issue of May 28 will contain the report of the proceed- 
ings, names of those present, papers, etc., and will, as usual, be 
very complete and full of interest, and will be widely read. 

We desire to give you our very best attention, and to do this 
must ask your kind cooperation in seeing that copy and cuts for 
your advertising reach this office at the earliest moment possible. 











ELECTRICAL. =. 


13 PARK ROW - - NEW YORK 
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Hotel Somerset, Boston 


Commonwealth Avenue 


BOSTON’S NEWEST AND MOST PALATIAL HOTEL 

















Fenway, and absolutely open and having unobstructed 
air and view on all sides, the “Somerset” is only ten 
minutes from Railway Stations, Theatres and Shops. 
The ideal “stopping off” place for families and tourists 
en route to and from the Mountains and Seashore. 








Open Air Restaurant Alfred S. Amer, Manager 
Send for Booklet 


While delightfully situated at entrance to Park and = 
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a. NEWARK, _ ARTISANS IN PLATINUM. 





2 nah sa. we B BAKER & COMEANE nes 











mercial value. 
excellence. 


SPRAGUE ELECTRIC COMPANY 


, General Offices: 527 W. 34th St., NEW YORK 


ELECTRIC MOTORS 


Of Superior Design and Construction 


Our motors are built on scientific principles and are un- 
equaled in efficiency, compactness, durability and com- 
They have a world-wide reputation for 
Write for bulletin No. 2066. 











STERLING BLACK PLASTIC INSULATOR 


One hundred days’ continuous baking at 180° Fr. will not make it brittle. 
Water Repellant. Oil Proof. 


THE STERLING VARNISH CO., PITTSBURG, PA. 











= EXPERIENCED HANDS POINT TO 
Soldering Stick, 
Paste and Salts 


They have — a success fOr over 12 years - get better 
y by day—a sample will tell you why 


LB Allen (0. (inc.,) "?*2caeti, 











Electrical Testing Instruments 


State Requirements and write for Prices 


JAMES G. BIDDLE, 1112 Chestnut 8t., Philadelphia 








THE WYCKOFF PIPE & 
§ CREOSOTING CO., Inc. 


MANUFACTURERS OF 


@N® Wyckoff Wooden Conduits 


Poles, Cross-Arms, R.R. Ties & Lumber 


OFFICE WORKS 
STAMFORD, CONN. PORTSMOUTH, VA. 














The *P-K’’ Just an 
Easy, Even 
P U Ss H I N eae 
ATTACHMENT PLUG and it’s attached 


H. T. PAISTE CO. Your request brings 


PHILADELPHIA, PA. 
“The Leading Specialty Manufacturers’”’ 





a free sample 


EUREKA FLEXIBLE CONDUIT 


RITTENHOUSE-MILLER CO. 
12th AND BUTTONWOOD STS. 
PHILADELPHIA 


_ AMERICAN 
STORAGE CELLS ARE THE BEST 


GEND FOR CESCRIPTIVE CIRCULAR 
AMERICAN BATTERY CO. 
473. S.CLINTON 8T., CHICACO, ILL. 
ESTABLISHED ce80 




















We Im Directly from India and Handle the 


port 
Output of the Best Mines. = heer Con. 
stantly on Hand Enables Us to 


Shipments ALL OTHER QUALITIES. 
MIC A|| eugene munse « co. 
CHICAGO NEW YORK 2 








WESTON Electrical Instrument Co. 


New York Office, 74 Cortlandt St. Waverly Park, NEWARK, N. J. 


BERLIN: European Westen Electrical Fe 3 emma Co., No. 8% Ritterstra-ne. 
LONDON; Riliott Bros., Century Works, Le ‘ ™ 
PARIS, eo Cadiot, 12 Rue St. Georges. 


ILLUMINATED WESTON 
DIAL, STATION STANDARD 
INSTRUMENTS Volimetins ae anne 


These instruments are 
constructed u a epee the same 
ay ins iple as <7 

dard Porta’ 
Our portable instruments 
is 
throughout the seiviized 
world. 


o d dust- f Our Semi-Portable Labora- 
nm case which effec J Volimetersand 
tiv shields e Ammeters are still better. 


ents from disturbing infiu- 
= of external magnetic 
8. 


They are ong most reli- 
ab‘e, absolute standards for 
Laboratory use. 





Weston Standard Illuminated Dial Station Ammeter, Style B. 








combined. 








EDISON MINIATURE LAMPS 


have been for twenty years 
THE STANDARD OF THE WORLD 


and are to-day more largely used than all other makes 


SERVICEABLE, ECONOMICAL, 


RELIABLE. 


Miniature and Candelabra Sockets and Receptacles. 
EDISON DECORATIVE AND MINIATURE 


LAMP DEPT. 


General Electric Company, 
Harrison, N. J. 
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List of 
Electrical 
Patents 

Issued Last Week 


Specially reported for this journal ie. 8. 
Duvall solleitor of patents, — Trust 
Building, Washington, D. C. Copies wad any 
anit may be secured for 10 cents each.) 

















ISSUED MAY 3, 1904. 


758,610 Controlier for electric mo- 
tors; Thomas E. Barnum, Milwaukee, 
Wis. 

758,621 High-tension circuit-break- 
ers; Harry P. Davis, Pittsburg, Pa. 

758,623 Telephone system; William 
W. Dean, Chicago, Ill. 

758,631 Collector rings and brush- 
holders; Karl F. Elers, Pittsburg, Pa. 

758,633 Wire stretcher; Charles W. 
Epperson, Belt, Mont. 

758,634 Driving mechanism for mo- 
tor cars; Henry J. Fisher, London, 
England. 

758,635 Direct-current generator ; 
William H. Foot, Wilkinsburg, Pa. 

758,638 Lightning arrester; Louis 
R. Gaw, Asbury Park, N. J. 

758,644 Electric are lamp; Thomas 
Hamilton-Adams, London, England. 

758,646 Fuse block; John A. 
Heany, York, Pa. 

758,647 Electric safety fuse or cut- 
out; John A. Heany, York, Pa. 

(Continued on page 76 ) 














Method 


Willis Planimeter 
gives M. E. P. without computation. Moderate 
price. 


JAS. L. ROBERTSON New York 











SWITCHBOARDS 


Send for Drawings 
Specifications and Figures 


THE WALKER COMPANY 
2318-2338 Noble St., PHILA. 
NEW YORK, 39 Cortlandt St, CHICAGO: Old Colony Bldg. 








Sd is Be & 


iE 


IMPROVED ELECTRIC 
SIGN FLASHERS 


LL CREATE NEW BUSINESS FOR y 
ING THE DULL SUMMER MONTHS 
E NOT AN EXPERIMENT BUT A 
PROVEN SUCCESS 


REYNOLDS ELECTRIC FLASHER 
MANUFACTURING CO., Ini 


225 FIFTH AVENUE CHICAGC 








cable to slip. 


H-P RUSTLESS CABLE HANGERS 


Are Everlasting 


They are made of Zinc and of one piece. 
durable and strong. No parts to lose, very simple and easily applied ; go 
on the same way every time; will not jump off suspension wire nor allow 
he grip tightens with each strain on the Hanger. 

Packed in small convenient boxes of 500 each. 


Besides being rustless they are 


(Ask for yer No. 119.) 

















e have been using 








Read a one large telephone company says: 





all of tence on account of rusting out of the iron hooks.” 
The Rustless Is the Only Everlasting Cable Hanger 


JAMES S. BARRON & COMPANY 


Sole Agents 
339-343 Greenwich St., Cor. Jay St. 


Clips, but will have to replace 


New York 
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A WORWM’S-EYE VIEW 


W. N. MATTHEWS & BRO. 


DISTRIBUTERS ST. LOUIS 


O2—-<co AOn 


200 CARLETON BLDG. 





“NO WONDER YOUR COMMUTATOR SPARKS ” 


You forgot to use THE ALLEN 


COMMUTATOR LUBRICANT 


preserves, lubricates, brightens, prevents cutting and 
ole and prolongs the life of your commutator. 


TRY IT—SEND FOR A BIG SAMPLE FREE 


L. B. ALLEN GO. (Inc.), “xieksoricc* 








HEATING IRONS 
AND OTHER DEVICES 


Highest Efficiency—Neatest Design 
Best Gonstruction—Greatest Durability 


UNITED ELECTRIC HEATING CO. 


DETROIT MICH., U.S.A. 


ELECTRIC 




















| WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER. | 





CASE _ BROTH ERS 


INSULATING AND FULLER BOARDS 
All Grades and Thicknesses 
Heavy Special Boards to Order 
Orders filled from 
ny Highland Park, Conn. 














0 Oy eg = 2 


a = idiaes 


MAGNETS 24ND all Kigos OF COIL WinDINGS OF insucKTED on bane wins roe EVERY PYRPOCEeS 


VARLEY DUPLEX MACNET COMPANY, PROVIDENCE, RHODE ISLAND 











The Consolidated 
Pop Safety Valve 


is Nickel-Seated and can not Corrode 
Cl SEG usr as ee % « ete Se 





WRITE FOR OUR CATALOGUE 














THE CONSOLIDATED aawer VALVE CO. 
85-87-89 Liberty Street ‘a * - « New York 
22-24-26 South Canal Street - Chicago, Ill. 2 






































PATENTS. 
(Continued from page 75.) 

758,650 Electrode for vapor electric 
apparatus; Peter C. Hewitt, New 
York, N. Y. 

758,667 Single-phase alternating- 
current power system; Benjamin G. 
Lamme, Pittsburg, Pa. 

758,668 Single-phase alternating- 
current motor; Benjamin G. Lamme, 
Pittsburg, Pa. 

758,669 Brush-holder for electric 
machines; Benjamin G. Lamme, Pitts- 
burg, Pa. 

758,683 System of electrical distri- 
bution; John S. Peck, Pittsburg, Pa. 

758,701 Electric burglar and _fire- 
alarm; Solomon Schwarzschild, Roches- 
ter, N. Y. 

758,702 System of alternating-cur- 
rent distribution; Charles F. Scott, 
Pittsburg, Pa. 

758,703 Apparatus for telephone 
lines; Charles E. Scribner and James 
L. McQuarrie, Chicago, Ill. 

758,724 Signaling system; Joseph 
Weatherby, Jr., New Cumberland, Pa. 

758,726 Indicating or recording 
dynamometer; Edward Weston, New- 
ark, and Adelbert O. Benecke, Vails- 
burg, N. J. 

758,732 Printing-telegraph ; John 
C. Barclay, New York, N. Y. 

758,736 Automatic fire and burglar 
alarm; Robert G. Callum, Washing- 
ton, D. C. 

758,756 Electrical recording device; 
James H. Johnson, Louisville, Ky. 

758,795 Telephone receiver; Ernest 
H. Strauss, Chicago, Ll. 

758,819 Electric system for indicat- 
ing the temperatures of a distant 
point ; Robert G. Callum, Washing- 
ton, D. C. 


(Continued on page 78.) 











ww. FF. WEISS 
CERTIFIED PUBLIC ACCOUNTANT 
Telephone, 6068 Cortlandt 128 BROADWAY, N. Y. 
Special and _ Periodical audits. Investigations on 











financial and reports of 
ened and earnings, F reorganizati lidati 
and partnership adj Introduction of effi- 


elent methods of “accounting adapted te special 
conditions. 


INCORPORATE 


DISTRICT OF COLUMBIA 


By virtue of an Act of Congress of 
the United States three or more persons 
may form acorporation. Existence per- 
petual. May transact business in any 
ach of the world. Meetings may be 

eld outside of District of Columbia, 
which exercises no supervision over its 
— Stock may be paid for in 

rty or cash and non-assessable. 
Kbeut one-half the expense of incor- 
porating elsewhere. 


Further information on application 


EDWARD $. DUVALL, JR. 


ATTORNEY-AT-LAW 
LOAN & TRUST BLDG. 
WASHINCTON, D. C. 

















CHICAGO FUSE WIRE 
AND MFG. CO. 


MANUFACTURERS OF 
Fuse Wire, Fuse Links, Telephone Fuses, 
Fase Blocks, Wire Joints 


We make a specialty of Fuse Wire and 
geip for Telephone Fuses and Instrument 
uses. 


Our No. 14 Catalogue Just Out 
Makes it easy to find what you want. Sent on 
request 

258 Dearborn Street, Chicago 
s 187 Pratt Street, Buffalo 
853 BROADWAY, NEW YORK 











American Carbon 
and Battery Co... 


ST. LOUIS, - - O. 


MANUFACTURERS 











McGILL UNIVERSITY “canana” 


Courses in Architecture, Civil Engi- 
re Mechanical Engineering, Elec- 
trical Engineering, Mining Engineering, 
Practical Chemistry. 

For descriptive pamphlet or informa- 


tion, — . 
J. NICHOLSON, Registrar 
HENRY T. BOVEY. Dean 








POLYTECHNIC 


Institute of Broo! , NEw YorK Crry, offers 

courses in Civil, Electrical and Mechanical 
eee r Chemistry ee Arts, lead- 
ng Cc. E., . M. E., B. and B. A. De- 


a aplendia 
ment, affording _— ive — ond po 
influences. For full information n, address 


Pres. HENRY SANGER SNoW, LL. D., Brookiyn. 





arbon.. | Porcelain 


Battery Carbons Knobs 
Dry Battery Plates Cleats 


Motor Brushes Tunes 


Porcelain Specialty 
Work Solicited 


Lightning Arresters 
Transmitter Electrodes 
Carbon Specialties 

















Write for catalogue and prices 




















MICHIGAN COLLEGE OF MINES 
F. W. McNair, President 
Regular summer term opens June 6th. For 
Year Book, giving list of graduates and their 
occupations, apply to President or Secretary. 

Houghton, Miebigan. 


WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER. 

















ELECTRIC MOTOR 


ane Rienco Motor runsat high 
peed when connected to one 
coll of almost any kind of bat- 
tery. lt rotates in either we 
rection, and is reversed wit 
out changing connections. tt 
is fitted with grooved pulley. 
Price, 50 cis Postage 
and picking, 15 cts. 
Motor Outfit No. 8 









reer of 1 Rieneo Mo- 
tor; 1 Rheostat,or speed 
regulator ; 2 Small Drv Batteries, and 10 feet of 
wire. Price, $100. Postage and packing, 30 a 
Ithaca Eleetrie Novelty Co., Box 5 








SUBSCRIBE FOR THE 


Inventive Age 
ONE DOLLAR A YEAR 


Contains index of all patents issued each 
week, and other useful information. Ad- 
dress’ INVENTIVE AGE PUBLISHING Co., 
National Union Bldg., Washington, D. C. 














[Pa TENTS 

Caveats, Trade-Marks, 

Copyrights and Designs. 

Send your business direct 
to Washington. 


Saves time and insures 
better service. 


PERSONAL rT] 


GUARANTEED 
— 22 YEARS’ ACTIVE PRACTICE. 
Specialty— 
PATENTS THAT 
PROTECT 
Address— 


SIGE Kham &SISCERS 


National Union Bias. Washington, D. C. 











OUTLINES OF 
ELECTROCHEMISTRY 


By H.C. Jones, Associate Professor of Physical Chem- 
istry in the Johns Hopkins University. 








Cloth binding. 109 pages. Numerous Illustrations. 
Price, postage prepaid, $1.50 





ELECTROCHEMISTRY is the new direction of advance in 
Electrical Engineering. Professor Jones has combined in these ‘‘ Cut- 
lines” the essentials of the new theories of electrolytic action and 
built a bridge upon which any reader who knows the ordinary applica- 
tions of Electrodynamics may cross into the interesting and fruitful 
region of Electrochemistry. 

The work is of timely value, and its lucid style and logical 
arrangement make it of permanent worth to students, engineers and 
laymen. 





THE 


Electrical Review Publishing Company 


Park Row Building, New York 
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Power Apparatus. 


RENN 
DIRECT CURRENT, 250 Volts. 


i Bullock, direct connected to 

a horizontal, center crank, high-speed 
engine. 

1-42-kw. Westinghouse, direct con- 
nected to horizontal, center crank, 
automatic, high-s engine. 

2—25-kw. General Electric, each direct 
connected to a vertical compound 
engine. 


DIRECT CURRENT, 145 Volts. 


i—160-kw. General Electric, direct con- 
nected to tandem Ball engine. 

8—150-kw. General ‘Electric, each direct 
connected to automatic, tandem 
compound engine. 

1—100 kw. General Electric, direct con- 
nec toa horizontal, center crank, 
high-speed, automatic engine. 

1—60-kw. General Electric, direct con- 
nected to a horizontal,center crank, 
high-s , automatic engine. 

2—50-kw. General Incandescent Arc Gen- 
erators, direct connected to horizon- 
tal, center crank, high-speed, auto- 
matic engines. 

1—8714-kw. General Electric, direct con- 
nected to a horizontal, center crank, 
high-speed, automatic engine. 

1—25-kw. General Electric, direct con- 
nected to vertical compound engine. 

2—10-kw. Eddy, each direct connected to 
horizontal, center crank, high-speed, 
automatic engine. 

We are prepared, if you so desire, to 
install and operate for acceptance com- 
plete lighting or power plants. You are 
taking no risk whatever under our form 
of contract. Send for a complete list of 
direct and alternating current machinery. 


Rossiter, Macfiovern & Co. 
(lacorporated) 

{7 BATTERY PLACE, NEW YORK CITY 
Branch Offices 








ouis, Mo. Boston, 





{ Direct Connected Light ond) 





FOR SALE 


DIRECT CONNECTED 


30-kw. Eddy dynamo to Watertown en- 
gine, 110 volts. 

25-kw. direct-connected Edison 110 volts 
to Brotherhood engine. 

10-kw. Westinghouse dynamo to Arm- 
ington & Sims engine, 110 volts. 

10-kw Westinghouse dynamo to Westing- 
house engine, 110 volts. 

80-amp. Edison dynamo to Brotherhood 
engine, 80 volts. 

20-h.p. Elektron 220-volt motor to Morse 
Williams freight elevator. 


BELTED 


60-amp. Crocker-Wheeler to Herresoff 
engine, 110 volts. 

2000-volt electro dynamic arc dynamo, 
10 amperes. 

500-It. Edison dynamo, 110 volts. 

90-amp. Westinghouse dynamo to West- 
inghouse engine, 110 volts. 

35-amp. Sprague dynamo to Hornby Ack- 
royd oil engine. 

600-lt. Weston dynamo, 110 volts. 

400-lt. Excelsior dynamo, 110 volts. 

45-h.p. C. & C. motor, 280 vo ts. 

30-h.p. C. & C. motor, 230 volts. 

15-h.p. Thomson-Houston motor, 
volts, with spare armature. 

15 G. E. 2-h.p., 220-volt motors. 

12 Siemens & Halske, 5-h.p. 220-volt mo- 
tors for direct connection, 550 r.p.m. 

2 search lights. 

Large stock of smaller dynamos and 
motors. - 
Repairing of electrical machinery in 
all its branches. 


JURDAN BROS. 


74 Beekman St., N. Y. 


500 











Papin St. and Crompton Ave. 84 State St. 
St. L Mass. | 


BRIDGEPORT, CONN. 


AMERICAN: BALL DUPLEX COMPOUND ENGINE «= DIRECT- CONNECTED GENERATOR 


The most economical plant for 
generating electric currents, 
and the most compact plant 
that has yet been produced. 


AMERICAN ENGINE CO. 


48 Raritan Ave., Bound Brook, N. J. 
New York Office, 95 Liberty St. 


TRADE PAPER ADV 





CROWN CORD ADJUSTER 


BEST AND SIMPLEST 
MADE OF HARD RUBBER 


& 
py. 


4ZI§ Ivnioy 





PATENTED 


NO SLIP, NO ABRASION, NO 
RENEWING SOCKET, EASILY 
ATTACHED. Sample free 


J. H. SEAMAN 








176 Dearborn Street, Chicago, Ill. 





on 
scribed in a 


66 Ashbarton Place. 








work. of 
neealctts wet 
just issued. 


L. E. KNOTT APPARATUS CO., 


BOSTON. MASS. 





rus 


The OLDS Gas and 
Gasoline Engines 


~The Olds Patents, 
protecting the es. 
sential parts of our 
engines, enable us to 
dispense with two-thirds of the usual 
complications, giving the highest efficiency, 
the greatest durability and the most pro- 
nounced economy. 


Stationary Engines, 2 to 100 H. P. 
Portable Engines, 8 to 12 H. P. 


Write for full information and 
catalogue. 


Olds Gasoline Engine Works 


250 River Street LANSING, MICH. 


illustrated 





PHOR BRONZE SMELTING CO.|IMITED, 











2200 WASHINGTON AVE.PHILADELPHIA. 
‘ELEPHANT BRAND PHOSPHOR-BRONZE 
INGOTS,CASTINGS. WIRE,RODS, SHEETS. etc 
ee ©) 4 On a’, | a | 
STINGS, STAMPINGS ano FORGI 
1 THE 


Sovct MaKxersin 





CENTRAL STATION managers read 
the ELECTRICAL REVIEW than 
any other publication in the world. 


We Believe That Mor 











Keeps You Posted 
You are never in doubt as to the efficiency 
of your watchman 


QUICK AND 
GOOD WORK 


is the kind that 


Posi- 

~ BURNLEY 

onde SOLDERING 

pa PASTE cessor.) 

day will help you te do. 

val setins gis, i 

— Stick and Paste 
r 

of The 

Watch- 

ony Burnley Battery 





and M’f’g Ge. 
Painesville, Ohie 
DRY BATTERIES 





Operated from station at any distance 
AMERICAN WATCHMAN'S TIME DETECTOR COMPANY 
45 Sheriff St., Cleveland, Ohie 























CHARLES E. DUSTIN CO., 


DIRECT 
2—500-kw Westinghouse,  600-650-volt, 
10-pole generators with 22and 40 x 48 
Slater cross-compound engines. 
2~—400-kw Siemens-Halske 500-550-volt, in- 
ternal armature generators with 
Russell four-valve engines. 


1—400-kw Westinghouse, 600-volt, 10-pole 
generator with 19 and 38 x 42 E. P. Allis 
cross-compound Corliss engine. 
1—825-kw General Electric, 550-volt, 6-pole 
merator with 15 and 30 x 30 McIntosh 
ymour Co. tandem-compound engine. 


Direct and Alternating Current Generators 


2—300-kw Siemens-Halske, ,650-volt gen- 
erator with 18 and 30 x 24 Russell four- 
valve tandem-compound engine. 

1—300-kw Westinghouse, 600-volt, 8-pole 
generator with 16 and 30 x 24 Pennsyl- 
vania Iron Works cross-compound four- 
valve engines. 

1—250-kw General Electric, 550-volt, 6-pole 
a with 18 and 30 x 16 Westing- 

ouse compound engine. 

1—225-kw General Electric, 550-volt, 6-pole 
generator with 17 and 30 x 16 Erie 1 
vertical cross-compound engine. 


It BROADWAY, N.Y. 


and Motors. Corliss and High Speed Automatic Engines. 
We Also Purchase All Kinds of Electrical and Steam Apparatus 


1—500-kw General Electric 13200-volt, 
25 cycle, 3-phase alternator with Rice 
& Sargent cross-compound engine. 

2—250-kw Westinghouse, 2200-volt, 60 
beg 2-phase alternators with 16 and 

x 24 Pennsylvania Iron Works four- 

valve cross-compound engines. 

1—200-kw Westinghouse, 220-volt, 25cycle, 
3-phase alternator with 174 x 21 Buck- 
eye engine. 

2—150-kw Westinghouse, 2200-volt, 60 
cycle, single-phase alternators with 12 


CONNECTED UNITS FOR RAILWAY AND LIGHTING 


and 20x14 Harrisburg Standard 
tandem-compound engine. 


ALSO 
New Belted Unit Consisting of 
1—180-kw Westinghouse, 2200-volt, 
60 cycle, 2-phase alternator with 16 
and 27x16 Westinghouse compound 
engine. Never run since it left the 
shops. 


Water Tube and Return Tubular Boilers 

















PATENTS. 
(Continued from page 76.) 

758,855 Railway signal; Edward 
F. Ryman and Edward W. Stevenson, 
Wilkesbarre, Pa, 

758,880 Machine for testing dyna- 
mos; James J. Wood, Fort Wayne, 
Ind. 


758,954 Automatic cutoff in time 
of storm ; Frank P. Bell, Fairfield, 
Wash. 

759,007 Storage battery; Job T. 


Niblett, Greenwich, England. 
759,020 Underground cable system 


chart; William E. Rundle, East 
Orange, N. J. 
759,026 Electric clock ; Herbert 


Scott, Bradford, 
London, England. 

759,041 Magnetic speed indicator; 
Simon B. Storer, Syracuse, N. Y. 

759,065 Method of accumulating 
and using electrical energy; Anson G. 
Betts, Troy, N. Y. 

759,066 Electric storage battery ; 
Anson G. Betts, Troy, N. Y. 

759,098 Safety device for electric 
railways; George Gibbs, New York, 
N.Y. 

759,122 Electric dynamo; Roger M. 
Newbold, Birmingham, Ala. 

759,150 Motor _ starter ; 
Baxter, Jr., Jersey City, N. J. 

759,166 Power transmitter; George 
M. Eames, Bridgeport, Ct. 

759,216 Wireless signaling appara- 
tus; Lee De Forest, New York, N.Y, 


and Alfred Loebl, 


William 
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WANTED 


One experienced incandes- 

cent lamp salesman at once 

THE SHELBY ELECTRIC CO. 
Shelby :: :: i: Ohio 





FAOTORY 
STAMFORD, CONN. 


ATLANTIO INSULATED WIRE AND CaBLE Co. 
WIRES AnD CABLES 


FOR SUBMARINE, ABRIAL, UNDERGROUND AND 
INTERIOR USE 


120 LIBERTY STREET 
NEW YORE ortTy 








WANTED 


Three experienced incandescent lam 
salesmen, by an old and well establish 
Company not in the Trust. Applicants will 
Please state age, experience and salary 


wanted. 
“INDEPEN DENT” 
Care ELzorricaL Review, New YorkE 








WANTED 


SALESMEN FOR INCANDESCENT LAMPS. 
State age, height and weight, whether 
—— <. not, electrical — ‘per 
whether college uate, w! egree, 
and orate edie with. Address 
“INCANDESCENT” 


Care ELEcTRIcAL REVIEW New York 





“BOSTON” AUTOMATIC. 


THE “ BOSTON ” 
AUTOMATIC BURNER 


The favorite of all first- 
class Electricians and is 
acknowledged by all to be 
{the only reliable auto- 


matic in the market. 
Guaranteed perfect in 
every detail. 


MANUFACTURED BY 


Beston Electric Co. 


29 Harrison Ave. Extension 
BOSTON 





“BOSTON” MECHANISM. 

















WAN TED 


Young man who has had storeroom 
and shipping experience. Must be fa- 
tniliar with the entering of working orders 
for the manufacture of product and also 
the proper recording of all stocks in ledg- 
er account. Give experience, recom- 
mendation and state salary required. 

se 


MINING 
Care ELECTRICAL REVIEW New York 





ELECTRICAL ENGINEERING 
TAUGHT BY MAIL 


Write for our free illustrated book 
“CAN | BECOME AN ELEC- 
TRICAL ENGINEER?” 

; iting, oct Institue 

indorsed by Thos. ‘a edison. 
ELECTRICAL ENGINEER INSTITUTE 
Dept. M, 240-242 West 234 St., New York. 








RUBBER MATS 


FOR SWITCHBOARDS 


WALSH'S SONS & CO. 


257 Washington St., NEWARK, N. J. 








ENGINES, BOILERS, 

GENERATORS, MOTORS, 

RAILWAY and STATIONARY 
REWINDING ALL BRANCHES 


1. 8. VAN LOAN COMPANY 
466-466 Greenwich St. - NEW YORK 








WHEN ADDRESSING ADVERTISERS PLEASE 
MENTION THIS PAPER 








CONSTRUCTING Quartermaster’s 
Office, Vancouver Barracks, Wash., 
April 23, 1904. Sealed proposals in trip- 
licate will be received at this office un- 
tii 2 P.M., May 31, 1904, and then opened 
in the presence of attending bidders, for 
lighting the post of Fort Wright, Wash- 
ington, by electricity. Bids will be in- 
vited separately for, 1st—The wiring of 
certain a, furnishing and instal- 
ling fixtures and installing wattmeters 
in buildings as given in schedule. 2d— 
Construction of primary, secondary, serv- 
ice and arc light lines and installing trans- 
for.wers, cut-outs, lightning arresters, and 
are lamps. 3d—Ffurnishing of all watt- 
meters, transformers, cut-outs. lightning 
arresters, switchboards and arc lamps as 
given in schedule. 4th—Furnishing the 
electric current. Plans and specifications 
and full information will be furnished on 
application to this office. Plans are also on 
file with the Quartermaster at Fort 
Wright and Seattle, Washington. The 
U.S. reserves the right to accept or reject 
any or all proposals or any part thereof. 
Envelo; should be indorsed ‘Proposals 
for lighting Fort Wright, Wash., with 
electricity,” and dressed to Captain 
W. C. Wren, Construction Quartermaster, 
Vancouver Barracks, Washington. 








The BATES MACHINE CO. 


346 Broadway, New York 





Numbering Machines for Num- 
bering Metal Parts 
Machine-Engraved Wheels and 
Type for Registering Devices. 


FFICE of C.Q.M., Vancouver Bar- 
racks, Wash., May 10, 1904. led 

ee gener in triplicate, will be received 
ere until 11 a. m., June 9, 1904, and then 

opened, for constructing Electric Light- 
ing System at this post. For full infor- 
mation apply at this office, or to the 
Chief Quartermaster, Pullman Building, 
Chicago, or a a Quartermaster, Army 
Building, New York. U.S. reserves the 
right to reject any or all bids or accept 
any part thereof. Envelopes containing 
roposals should be marked ‘Proposals 

or Electric Lighting at Vancouver Bar- 
racks, Wash.,” and addressed to under- 


signed. 
F. G. HODGSON, C. Q. M. 

















ELECTRIC CONDENSERS 


WM. MARSHALL, Menafactarer 


Standards a Specialty 


709 Lexington Ave., New York 








PROPOSALS FOR ELECTRIC WIR- 
ING, CURRENT, ETC.—Chief Quarter- 
master’s Office, Pullman Building, Chi- 
cago, Ill., April 30, 1904. Sealed ae gear 
in triplicate, will be received here until 
May 31, 1904, for wiring of build- 
ings ; furnishing and-installing-watt and 
voltmeters, transformers, arc lamps, and 
other electric fixtures ; erection of neces- 
sary pole lines on the reservation ; and 
furnishing of necessary current, for elec- 
triclighting Fort Thomas, Ky., in accord- 
ance with specifications and lighting plan 
to be seen here or at office of Quartermas- 
ter, Fort Thomas. Envelopes containing 
re og to be indorsed ** Proposals for 

lectric Wiring, Current, etc.,” and ad- 
dressed to Lieut.-Col. W. H. MILLER, 
Chief Q. M. 


11 A. M., 


GETTYSBURG AND WASHINGTON 


Personally-Conducted Tour via 
Pennsylvania Railroad. 


The battlefield of be pe dager and the 
National Capital in all the glory of its 
Spring freshness, are attractions so al- 
luring that few would feel like refusing 
to visit them. It is to place these two 
attractions within easy reach of every 
one that the Pennsylvania Railroad Com- 
pany announces a tour over the interest- 
ing battlefield, through the pict ue 
valleys of Maryland, and an entertaining 
stay at Washi n. 

The tour will leave New York, West 
Twenty-third Street, 7.55 a. mM. and 
Philadelphia 12.20 Pp. m., Saturday, May 
28, in charge of one of the Company’s 
tourist agents, and will cover a period 
of six days. An experienced chaperon. 
whose especial charge will be unescort 
ladies, will accompany the party 
throughout. Round-trip tickets, cover- 
ing transportation, carriage drives, and 
hotel accommodations, will be sold at 
the extremely low rate of $22 from New 
York, $21 from Trenton, $19 from Phila- 
delphia, and proportionate rates from 
other points. 

For itineraries and full information 
apply. to ticket agents; Tourist ent, 

33 Fifth Avenue, New York; 4 Court 
Street, Brooklyn; 789 Broad Street, New- 
ark, N. J.; or address Geo. W. Boyd, 
General Lewes ad Agent, Broad Street 
Station, Philadelphia. 





wre 








SHARP’S 
COMMUTATOR 
CLAMP 


Best device out a 


“ffow to. Bull 


MACHINE WORKS 
Omaha, Neb., U. S.A. 



































~£.YOU CAN MAKE MORE MONEY 

y the DONNELLY CLIMBER, 
with solid forged spurs, no rivets. 
18 years of practical wo back 
of them. If inte write for 


price. 
4. 3. REIDY & CO., 315-817 East St. 
NEW HAVEN, CONN., U. 8. A. 








department for this apparatus. 





WW AN TED 


We are looking for a chief constructor for our switchboard and high-potential 
apparatus shops. He must be experienced in the construction of high-potential 
plants and apparatus, and must be able to act as manager of the construction 
Candidates should send their applications to 
Elektrizitaets-Gesellschaft Alioth in Muenchenstein Basel, 
with references and information concerning their technical training, 
held previously, salary desired, and the earliest day for taking charge of the work. 


Switzerland, together 
itions 





| Boiler 
Room 
Charging 

Cars 


Charging Car in Boiler 
Room. 


It is convenient and economical to 
carry coal from the bins to_the 
boiler room in charging cars. Less 
effort is required to move one of 
these cars with a ton load than a 
wheelbarrow with 250 Ibs. load. 
Our catalogue No. 088 will help 
you select the car most suitable 
for your service. @) 








Cc. W. HUNT COMPANY 











: C WEST NEW BRIGHTON, N. Y. 
Ne 


w York Office 46 Broadway } 
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REYNOLDS COMBINED VERTICAL AND HORIZONTAL 
CORLISS ENGINE. (MANHATTAN TYPS.) 


ELECTRIC 
CLOCKS 


OF EVERY DESCRIPTION 
“Unit” Enamel Rheostats 











THE SIMPLEX ELECTRIC 
HEATING COMPANY 


CAMBRIDGEPORT MASS. 


of: these 
Jou iso send tor Cate 


The Prentiss Clock Improvement Co. 
Dept. 20, 49 Dey St., New Yerk City 
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The Ball & Wood High-Speed Engine 


is noted for its smooth and silent running and its ex- 
tremely low cost of maintenance. It is recognized as 
the standard engine for electric light and railway plants. 
BALL & WOOD engines are made in all types for all 
services requiring the best economy and efficiency 


THe BALL & WOOD CoO. 


Works: ELIZABETHPORT, N. J. 
17 BATTERY PLACE WHITEHALL BUILDING NEW YORK 
Western Office: Room 1247, Marquette Bullding, Chicago, Ill. 














TELEPHONE OFFICIALS 
All read the ELECTRICAL REVIEW. Ask them. 
Advertisers should remember this fact. 








THE STIRLING WATER-TUBE 
SAFETY BOILER. 


Safe. 
Efficient. 
Durable. 

@ver 1,000,000 Horse-Pewer in ese. 


ht metal ; no flat surfaces 
er stay bolts; four’ manholes give 
access to ev: tube. ick and 
steady steam thorough circulation 
guaranteed. 


THE STIRLING COMPANY 


Pullman Bidg., Chicago, Ill. 
New York Office. 4 114-118 Libert: seer. 


Boston 





a ee ger 





Established Incorporated 


1629 61. P. MORRIS COMPANY 7°76 
PHILADELPHIA 
High Duty Pumping, Blowing, Mine Hoisting ENGINES, vertical 


and horizontal, Francis and Girard Type TURBINES, 
CENTRIFUGAL PUMPING MACHINERY 


Special Heavy Machinery, Boilers and Tanks. Parsons Man- 
ganese Bronze Castings a specialty. Castings up to 50 tons. 








How did you learn the addresses on this page? 
Tell the advertiser WHEN YOU WRITE to him. 

















BOSTON 
SOFEDERAL 
PHILADELPHIA cH 


an tenneleen +213 WARQUETTE 
SAN FRANCISCO 
33 FIRST ST. 








THE JEWETT CITY MUNICIPAL LIGHTING PLANT 
Has delivered AT 1/3 LOAD 27,406 kw. hours: at a cost FOR FUEL of 5 1/4 mills per kw. hour 


After a thorough investigation the town of Mansfield, Mass., has contracted for 


AMERICAN DIESEL ENGINES oor its new piant. 


WRITE TO 


AMERICAN DIESEL ENGINE CO. 


11 BROADWAY N.Y. 





H. B. RUST & €0., Contracters 


PROVIDENCE R.!. 
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THRES HER 








Engine Type Generators possess all the essential 
features of a perfect running machine 


450 KILOWATT ENGINE TYPE THRESHER GENERATOR. 


Complete Equipments for Electric Railways, 
Lighting and Power Transmission 


Manufactured by 


THE THRESHER ELECTRIC CO. 


NEW YORK OFFICE 


MAIN OFFICE AND WORKS a 
17 Battery Place 


Dayton, Ohio, U. S.A. 
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NOISELESS 
GEARING 


is of interest to the 
superintendent or 
manager of any 
plant. Get our book- 
let on 


NEW PROCESS PINIONS 
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THE 
FOUR-TRACK 
NEWS 


MORE THAN 152 PAGES MONTHLY 


Can be had of newsdealers, or by addressing 


GeorGE H. DantExs, Publisher, 
Room No. 87. 7 East 42d Steet, New York 





An Illustrated Magazine of Travel and Education 


Its scope and character are indicated by the following titles of articles 
that have appeared in recent issues; all profusely illustrated : 


Among Golden Pagodas............c.seeeeeeees Kirk Munroe 
Marblehead...........sssceseceeeeceeceeeeses M. Imlay Taylor 
BEE Oe Mla do cn dinsicacccentuasaccce Dr. R. W. Shufeldt 
I ina ca ccdoccacscceqsuenncuene Frederick A. Ober 
Eleven omer le eR iis 6 cs ccecsescaunced Cy Warman 
A Gala Night on the Neckar............. Kathleen L. Greig 
Echoes from Sleepy Hollow...........++-+++++ Minna Irving 
GORE Th GG OGIO 5 «conc sccccccceces Henry Russell Wra 
In Barbara Freitchie’s Town......... Thomas C. Harteush 
Back of the Backwoods............. Charles er Shinn 
Pe RE a cectaascdccassascecencus Jane W. Guthrie 
Seether Crriae FH oso oc ec cccccesecccccces Bessie H. Dean 
Since Betty Golfs—Poem.......... Josephine Wilhelm Hard 
Niagara’s Historic Environs.................++ Eben P. Dorr 
In the Old Wood-Burner Days....... James O. Whittemore 
The Land of Liberty and Legends..Guy Morrison Walker 
Nature’s Treasure house..............-++eeeee Earl W. Mayo 
Down the Golden Yukon.............. George Hyde Preston 
CN I aoc wadincdacccenceceaucs Minnie J. Reynolds 
Little Histories : 
An Historic Derelict.............ccccers Charlotte Philip 
Where Lincoln Died...............-00- Alexander Porter 
RU PN CR inv accccedcascssesces Isabel R. Wallach 
Wi PECUON SEIN soc ce cenaccacsecas case William Wait 
Single Copies 6 Cents or 50 Cents a Year 














The Turbine 
Engineering Co. 








NEW YORK—CHICAGO 


Engineers and 
Contractors.... 








Whitehall Bldg., Battery Place 
NEW YORK 


Telephone: 6166-6166 Broad Cable Address: ‘‘ Turbine” 
Cedes: Lieber and Western Union 











WE take complete contracts for the 
installation of power equipment, 
furnishing either STEAM TURBINES, 
STEAM ENGINES, or WATER WHEELS, 
together with electrical equipment and 
all auxiliary apparatus, making ONE 
contract and giving ONE guarantee 
covering the entire installation, and on 
units of any size from 1% h. p. to 
5,000 h. p., mechanical draft and 
ventilating installations using Sirocco 
Blowers and Fans. 3’. wes 
(nk Ne A ES Se NR AES 





Address ef Our Hydraulic Pewer Department 


West Troy, N. Y. 
Address ef Steam and Electrical Departments 
Whitehall Building, Battery Place 
New York City 
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ELECTRICAL 
MECHANICAL 
CONSULTING 


DIRECTORY or ENGINEERS 


CONTRACTORS 
SPECIAL 
INTERESTS 




















| ARNOLD ELECTRIC POWER 
| ‘STATION COMPANY, 


ENGINEERS, CONSTRUCTORS. 
For Complete Kiectric Piants. 
Results Guaranteed. 





SUITE, 1539 MARQUETTE BLDG., CHICAGO. 
New York Office, 711 Transit Building. 





(Incorporated) 


"Hl. M. BYLLESBY & CO. 
| 


ENGINEERS 


NEW YORK LIFE BUILDING 
CHICAGO, ILL. 





| HENRY H. HUMPHREY 
| 


CONSULTING ENGINEER 


Central Lighting Stations 
Electric Power Transmission 


| 
| Surre 1305, CHemicaL BipG., St. Louis 
| 








POWER 
INSTALLATION CO, 


ENGINEERS 


GEO. F. WESCOTT 
BUFFALO, N. Y. 

















‘JOSEPH B. BAKER 
TECHNICAL CONSULTANT 


sateen ed Reports, Publicity and Expert 
Ini 

Individual tuition, by correspondence, in 
Jame eee fe ireless Telegraphy, and general 


ical engineering. 
161 SuMMER sense Boston, Mass. 
Telephone, 1094 Oxford 





H. B. COHO & CO., Inc. 


Civ, ELECTRICAL AND 
MECHANICAL ENGINEERS 
Contractors for complete Electric, Hy- 


draulic and Steam Installations, 
Railways 


New York 


114-118 Liserty STREET 











CONSULTING ENGINEER anp 


ELECTRIC POWER EXPERT 


EDWARD R. KNOWLES ££: 


Examinati 
esol gti ial 
ou su 
oe and sexpert in Patent 
| Li on. Inventions devel 


| 136 Liserty S8r., New Yor« Crry 







FRANK B. RAE, 

Electrical and Mechanical Engineer, 

Acpricn Court, 45 Broapway, 
New Yorx. 

yr saris Estimates, Valua- 








w. E. BAKER H. R. BIGHOP 


W. E. BAKER & CO. 


ELECTRIC RAILWAYS 


87 WILLIAM 6T., NEW YORK 


~ WILLIAM Ss. BARSTOW 


Consulting Electrical Engineer 
56-58 Pine Street, New York City 
Examinations and Reports on Elec- 
tric Properties. Estimates, Specifi- 
cations and Plans for Electric ight- 
ing, Power and Railway Plants. 
TELEPHONE 2730 JOHN 
Western Office “The Portland,’ Portland, Ore. 





WILLIAM H. BRYAN 


SOC. M. E. 


M. AM. 


CONSULTING MECHANICAL AND 
ELECTRICAL ENGINEER 


LincoLy Trust BuILpIne, St. Louis 












WM. R. C. CORSON 


CONSULTING ENGINEER 


Plans, specificatio: 
pane tiga wer and igniting inate ‘anallntions. 


ons of electrolysis of under- 
ground stru 


Electric machine design. 
—_— Laboratory teste and experi- 
men 





Hartrorp, Cr. 


36 Pgart Sr., 





LAMAR LYNDON, 


CONSULTING 

ELECTRICAL ENGINEER. 

wer Transmission 

urrent Problems 
ty. 


Long Distance 
on Atsrentiog 


New York. 


Park Row Bui.pine, 





ALBERT ROE & CO. 
ELECTRICAL AND MECHANICAL ENGINEERS 
135 Firta AvENvE, NEW YORK 

TEL.—1950 GRAMERCY. 


Design and Construction of Electric 
Lighting Systems and Power Plants. 
Examinations, Reports, Tests, De- 
signs, Ete 











COSTS 


} 
| GUNN, RICHARDS & CO. 
| 
| 


Production Engineers and Accountants 


New York City 


| 30 Pine Street 





ELECTRICAL REVIEW 
PUBLISHING CO. 


13 Park Row, New York 


We will mail, postage prepaid, any 
scientific book published on receipt of 
price. 





THOS. J. McTIGHE, fosssttine 


Mechanical, Reports, 


1138 Park Row Building, 
13-21 PARK ROW, 


NEW YORK. 








New England Engineering Ce. 


too BRoADWAY, WATERBURY, 
New York. ‘ONN. 


Electric Railways, Electric mm 
and Power Plants, 6 

works, or any other 
lations built or remode 


as and 
eering 
ied. 


Water- 
instal- 





LE ROY W. STANTON 


CONSULTING 
TELEPHONE ENGINEER 


Plans, Specifications and Su ision 
of Installation of Complete Telephone 
Plants. Special Reports on Tele- 


phone Properties and Apparatus. 
411 Electrical Building, Cleveland, Ohio. 








J. @ WHITE & COMPANY, 


INCORPORATED, 
ENGINEERS, CONTRACTORS,’ 


43-49 Exchange Place, New York, N. Y. 
Lonpon CoRRESPONDENTS: 
J. G. WHITE & CO., Ltd., 

a2a CotteGe Hitt, Cannon Strezer. 











BUREAU OF 
EXPERT INVESTIGATION 
AND 
CONSTRUCTION 
The aaa gee gs of cot fran. 


chises, patents, e mot specifi- 
cations. Saparvinten contracte and 





management of properties. 
85 Nassav Sr., New York 
Jas. B, CaHooN, Pres. J.T. BROWN, JR., Secy 











GEO. T. HANCHETT, 


CONSULTING anp 
ELECTRICAL ENGINEER, 


114 Lipgerty Street, New York. 








POWERS’ 


CanTrat STATION Street RAILWAY 


Drrecrorigs. 
Complete, up-to-date manuals for Finan- 
cial, Official, Electrical and Mechanical 
Reference. 


Tue E. L. POWERS CO., Pusrisuzrs, 
1so Nassau St., New Yorx. 








C. H. WILMERDING, 
CONSULTING ENGINEER, 
rr05 Old sie Bldg. Cuicaco. 


Digiting ai Construction of Electric 
Le Power Plants. Electrical 
Equipment of Mills, F. 
es Und 

ems, Estimates, Reports. 














Dynames and Motors. 
Thresher Electric Co. 
Triumph Electric Co. 
Van Loan Co., I. 8. 
Wagner Electric Mfg. Co. 
Walsh’s Sons Co. 
Warren Electric Mfg. Co. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Electric Lighters. 
Electric Contract Co. 
Stanley & Patterson. 


Electric Locomotives. 
General Electric Co. 
Hunt Co., C. W. 
The Jeffrey Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Electrical Instruments. 
Bessert Electric Construction Co. 
Bullock Electric Mfg. Co. 
Bunnell & Co., J. H. 
Fort Wayne Electric Works. 
General Electric Co. 
Gen’! Incandescent Are Light Co. 





CLASSIFIED INDEX 
(Continued from page 40.) 


Electrical Instruments. 
Johnson & Morton. 
Lamp Testing Bureau. 
Leeds & Northrup Co. 
Machado & Roller. 
Pignolet, Louis M. 
Wagner Electric Mfg. Co. 

Electric Soldering Irons. 


American Electrical Heater Co. 
Simplex Electrical Co. 


Electrical Supplies. 
American Electric Fuse Co. 
Barron & Co., Jas. 8S. 
Central Electric Co. 
Chase-Shawmut Co. 
Electric Appliance Co 
Ewing-Merkle Electric Co. 
General Electric Co. 
H. O. S. Engineering Co. 
Johnson & Morton. 
Kinsman Eleetric & Railway Sup.Co. 
Lawrence-Hall Electric Co. 
Manhattan Electrical Supply Co. 
Marshall-Sanders Co. 
Paiste Co., H. T. 


Electrical Supplies. 
Stanley & Patterson. 
Wesco Supply Co. 
Western Electric Co. 


Elevating & Conveying Machinery. 


Jeffrey Mfg. Co. 
United Telpherage Co. 


Engines, Gas and Gasoline. 
Olds Gasoline Engine Works. 


Engines (Steam). 
Allis-Chalmers Co. 
American Diesel Engine Co. 
American Engine Co. 

Ball & Wood Co. 

Dustin, Chas. E. 

Morris’ Company, I. P. 
Rossiter, MacGovern & Co. 
Van Loan Co., I. 8. 


Engine Indicators. 

Ashcroft Engineering Co. 
Engine-Stops. 

Consolidated Engine-Stop Co. 
(Continued on page 86.) 


Engineers and Contractors. 
Arnold Electric Power Station Co. 
Baker, Joseph B. 

Baker & Co., W. E. 

Barstow, W. S. 

Bryan, Wm. H. 

Bureau of Expert Investigation and 
Inspection. 

Byllesby & Co., H. M. 

Coho & Co., H. B. 

Cahoon, James Blake. 

Corson, Wm. R. C. 

Knowles ag, ae + 
umphrey, Henry 

Kelly, John. 
2 Lamar. 

ighe, ee F 

New ngland Engineering Co 

Power Installation Co. 

Rae, Frank B. 

Roe & Co., Albert. 

Stanton, Le Roy W. 

Turbine Engineering Co. 

Westcott, Gee. F, 
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Yards General Office 
Pinconning, Mich 805 Gaff Bldg., 234 La 


Green Bay, Wis. THE Scile St., Chicago . 


ae NR 


Prentice, Wis 
POLES 
CEDAR &s 
TIES 


LINDSLEY BROS. CO. 
Tribune Building CHICAGO 
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THE BEST POLES IN THE WORLD 


Southern Cedar Poles 


D. W. PHELAN “Situs "new yore’ 











Manufactured by 


BERCO., 


r) 29 Broadway, NEW YORK. 
° 











WHAT HE THINKS OF 


KLEIN'S TOOLS 


They have helped 
THE BEST MEN 2c stamp 
do their best for cata- 
work logue showing 
KLEIN’S 
FULL LINE 


Mathias Klein & Sons 


82 W. Van Baren St., Chieago, Ill. 





EIRCE ROMOTE 
RODUCTS ROGRESS 


PEIRCE CIRCLE TOP 


the strongest, lightest, most serviceable and cheapest circle made for installing 
the most efficient, most economical and most substantial system of circle distri- 
bution yet devised. 


PEIRCE DISTRIBUTING CIRCLE 


less expensive than complete underground installation, eliminates iron pipe laterals, 
and pump log runs under sidewalks. Catalogue ‘*A.’” 


Cc. i... PEIRCE, JR. 


Manufacturer of Electrical Construction Material 
12-14 South Jefferson Street - - 


CHICACO 





WIRELESS TELEGRAPH INSTRUMENTS 
STUDENTS, ” STANDARD SETS 
EXPERIMENTERS, four mnc'te spo ae 
a OT 
from $10.00 to $50.00 notice 


ALL INSTRUMENTS TESTED BEFORE DELIVERY 
Write for prices and bulletins on Wireless Telegraph Instruments, Spark Plugs, 
X-Ray Coils, Automobile Spark-Coils, Clark’s Patented Show Case Reflector 

Managers wanted, capable of handling sales of wireless 
telegraph instruments in all large cities, states and counties 


THOS. E. CLARK WIRELESS TELEGRAPH-TELEPHONE CO. 
Mfrs. High Grade Specialties Main Office, Factory and Laboratory, PONTIAC, MICH. 








UR AUTOMATIC TELEPHONE installation at the St. Louis 





the big show. 


are cordially invited to call. 





Exposition is the most remarkable electro-mechanical exhibit at 
You will find it in the Palace of Electricity, 
section 24. Inside this great palace we have built a little palace. You 





AUTOMATIC ELECTRIC COMPANY, cutcaco, u.s. a. 
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JUST PUBLISHED 


8vo, Cloth, 229 Pages, Illustrated Postage, 16 cents Price, $2.00 Net 


WIRELESS ITELEGRAPHY: 


Its Origins, Development, Inventions and Apparatus. 


By CHARLES HENRY SEWALL 


AUTHOR OF “PATENTED TELEPHONY,” “‘THE FUTURE OF LONG-DISTANCE COMMUNICATION” 











WITH 85 DIAGRAMS AND ENGRAVINGS 


CONTENTS 


PART I.—Prophecy. Discovery. Achievement. Explanation. Descriptive. 
PART II.—Inventors and Inventions. 
PART III.—The Comparative Merits of Wireless Telegraphy and of Telegraphy by Wire and Cables, and the Commercial Outlook 
for Each 
PART IV.—Apparatus. Nomenclature. Transmitters. Wave-Responsive Devices. Wave-Gates. Shields. Condensers. Induc- 
tance Coils and Keys. 


Appendix. Index. 








FOURTH EDITION, REVISED THIRD EDITION, CORRECTED 








8vo, Cloth, 281 Pages, Profusely Illustrated. Price, $2.50 Net Pocket Size, Flexible Leather, 1,000 Pages, with Innumerable Dia- 
grams, Illustrations and Tables. Price, $5.00 
DYNAMO ELECTRIC oaipmebee! 


MACHINERY ELECTRICAL ENGINEER’S 
its Construction, Design and Operation POCKETBOOK 

By ‘ : ° . 
SAMUEL SHELDON, A.M.,Ph. D. The _ ese net of its mpage gp treating of the 
Professor of Physics and Electrical Engineering, Polytechnic atest an est practice in ectrica ngineering 
Institute of Brooklyn By 

ASSISTED BY HOBART MASON, B.S., E. E. HORATIO A. FOSTER 
Member Amer. Inst. E. E., Member Amer. Soc. M. E. 


DIRECT-CURRENT MACHINES (WITH THE COLLABORATION OF EMINENT SPECIALISTS) 

















THIRD EDITION 8vo, Cloth, 287 Pages, Illustrated. Price, $3.50 Net 


8vo, Cloth, 259 Pages, Illustrated. Price, $2.50 Net Postage, 25 Cents 
(Binding, Uniform with Author’s ‘‘Dynamo Electric Machinery’’) 


ALTERNATING CONDUCTORS 


For Electrical Distribution: Their Materials 
CURRENT MACHINES; and Manufacture 








Being the Second Volume of Dynamo Electric Machinery ; Its : ere : ; 
Construction, Design and Operation The Calculation of Circuits, Pole Line Construction, Underground 


Work, and Other Uses 
By 


SAMUEL SHELDON, A.M., Ph.D. By 
Professor of Physics and Electrical Engineering, Polytechnic F. A. C. PERRINE, A. M., D.Sc. 


Institute of Brooklyn Formerly Professor of Electrical Engineering, Leland Stanford, Jr., 
AND HOBART MASON, B.S., E. E. University; Member American Institute Electrical Engineers 


ELECTRICAL REVIEW PUB. CO. 


13-21 Park Row 
Box 339 2 = = = = = NEW YORK 


Copies sent prepaid on receipt of price. 
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A (waranteed 
Talker 


The Peer 
of All 
Low Priced 
Telephones 























FITTED WITH 


No. 90 Reliance Transmitter 
Bipolar Watch-Case Receiver 
Roller Bearing Switch-Hook 


im ORDER A PAIR TO-DAY 
; 














SEND FOR’ ILLUSTRATED 
PRICE LIST B 





Our celebrated Reliance Transmitter 
sent prepaid for a Dollar Bill. 


S. H. COUCH CO. 


160 Pearl Street 
BOSTON MASS. 




















WITHOUT DOUBT 


More Telephone Men 








read the ELECTRICAL REVIEW 
than any other weekly in the world 


























American 
Bell Telephone 
Company, 


125 Milk Street, Boston, Mass. 
























All Right for Quality 


Well Balanced Equipment 


’ TELEPHONES 
THAT NEVER 
WEAR OUT 


TRY ME 


WRITE 
. TO-DAY 


THE 
NORTH 
ELECTRIC. 
CO. 3 


CLEVELAND, 
OHIO, U.S. A. 


45 St. Clair St. 


155 
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CLAGSGIFIED INDEX 
TELEPHONE ee ee 
Engineers and Contracters. Junction Boxes. Oil Filters. 
TR ANSMITTER AR M S White & Co., J. G. Bossert Electric Construction Co. Burt Manufacturing Co. 
Wilmerding, C. H. Gen’l Incandescent Arc Light Co. Paint. 
Snatilliiaslienietiesie Fans and Fan Motors. Johnson & Morton. Massachusetts Chemical Co. 
W. J. BARR MFG. CO. Bates & Bro. Co., D. L. Lamps, Are. Standard Paint Co. 
Central Electric Co. Adams-Bagnall Electric Co. Pane! Boards. 


CLEVELAND, O. 








MONOPLEX TELEPHONES 
The itter of the M lex Telephone is 
always in adjustment and we 
have NEVER seen & o' 
packing or deterioration in 
any way. They are the sim- 
plest and most reliable’phone 
now on the market and are 
absolutely guaranteed for 
one year. 
2 End instruments $2.50 each 
7Station “ 4.00 ‘* 
ll “ “ 4.50 “ 


Atwater KentMfg. Wks., 118 N. Sixth St., Phila, Pa. 














Viaduct Co., Baltimore, Md. 
TELEPHONES 














NEW PRICES 


New net prices on all goods contained 
in our 550-page catalogue No. 14. 
Send for it. 


Manhattan Elect. Supply Co. 
Chicago 


New York 








Incandescent Lamps 


THE BRILLIANT ELECTRIC CO. 


Cleveland, Ohio 














The 
Personal 
Element 

of a 
Telephone 
Order 
makes it 
Extremely 
Effective 


NEW YORK ~ 
TELEPHONE CO. 


15 DEY STREET 








Colonial Fan and Motor Co. 

Diehl Mfg. Co. 

Fort Wayne Electric Works. 
General Electric Co. 

Gen’l Incandescent Arc Light Co. 
Hunter Fan & Motor Co. 

Peerless Electric Co. 

Robbins & Myers Co. 

Sprague Electric Co. 

Stanley & Patterson. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Fan Motor ~s ono 
Coleman, W. E. 


Fixtures (Electric). 
Benjamin Electric Mfg. Co. 
Dale Co. 


Flashers. 
Electric Motor & Equipment Co. 
Reynolds Electric Flasher Mfg. Co. 
Reynolds Mfg. Co. 


Flexible Shafting. 
Stow Manufacturing Co. 


Fuses. 
American Electric Fuse Co, 
Chase-Shawmut Co. 
Chicago Fuse Wire & Mfg. Co. 
D. & W. Fuse Co. 
General Electric Co. 
Johns-Manville Co., H. W. 


Fuel Economizers. 
Green Fuel Economizer Co. 


Gaskets. 
U. S. Mineral Wool Co. 


Gears. 
New Process Raw Hide Co. 


Graphite. 
Dixon Crucible Co., Jos 


Globes, Shades, Ete. 
Frink, I. P. 
Pheenix Glass Co. 
Wheeler Reflector Co. 


Heating Apparatus. 
American Electric Heater Co. 
Prometheus Electric Co. 
Simplex Electrical Co. 
United Electric Heating Co. 
House Goods. 
Boston Electric Co. 
Central Electric Co. 
Ostrander & Co., W. R. 


Hoisting Machinery. 
Jeffrey Mfg. Co. 

Igniters (Gas Engine). 
Dayton Electrical Mfg. Co. 

Injectors. 
Hayden & Derby Mfg. Co. 
Lunkenheimer Co., The. 


Instruments. 
Bristol Co. 
Bullock Electric Mfg. Co. 
Gen’! Incandescent Arc Light Co. 
Jewell Electrical Instrument Co. 
Keystone Electrical Instrument Co. 
Knott Apparatus Co., L. E. 
Leeds & Northrup Co. 
Machado & Roller. 
Pignolet, Louis M. 
Stanley Instrument Co. 
Wagner Electric Mfg. Co. 


Iridig Platinum, Wire and Sheet. 


Baker & Co., Inc. 


Insulators and Insulating Material. 


American Vulcanized Fibre Co. 
Case Brothers. 

Dielectric Mfg. Co. 

General Electric Co. 

Mica Insulator Co. 

Okonite Co. 

Standard Paint Co. 

Standard Underground Cable Co 
Sterling Varnish Co. 

Thomas & Sons Co., R. 


American Electrical Mfg. Co. 
General Electric Co. 

Gen’l Incandescent Arc Light Co. 
Jandus Electric Co. 

Nernst Lamp Co. 

Warner, W. F. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Lamps, Decorative. 
Central Electric Co. 
Edison Deco. & Miniiture Lamp Dep. 
Gen’l Incandescent Arc Light Co. 
Rooney & Westbury Elec. Lamp Co. 
Lamps, Incandescent. 
Brilliant Electric Co. 
Bryan-Marsh Co. 
Buckeye Electric Co. 
Columbia Incandescent Lamp Co. 
Downward Light Co. 
Economical Electric Lamp Co. 
Fort Wayne Electric Works. 
Franklin Elec. Mfg. Co. 
General Electric Co. 
Gen’! Incandescent Arc Light Co. 
Lamp Testing Bureau. 
Missouri-American Electric Co. 
Nernst Lamp Co. 
New York & Ohio Co. 
Phelps Co. 
Sawyer-Man Electric Co. 
Shelby Electric Co. 
Standard Electric 7. Co. 
Sterling Electrical Mfg, Co. 
Warren Electric & Specialty Co. 
Western Electric Co. 


Lamp Guards. 
Wagor & Co., P. R. 
Lighting Plants. 
ullock Electric Mfg. Co. 
Christensen Engineering Co. 
Crocker-Wheeler Co. 
Fort Wayne Electric Works. 
General Electric Co. 
National Electric Co. 
Stanley & Patterson. 
Western Electric Co. 
Westinghouse Electric & Mfg Co. 
Lightning Arresters. 
American Electric Fuse Co. 
Garton-Daniels Co. 
General Electric Co. 
Westinghouse Electric & Mfg. Co. 


Lubricators. 

Lunkenheimer Co., The. 
Lumber, Creosoted. 

Wyckoff Pipe & Creosoting Co. 
Machine Tools and Machinery. 

Jeffrey Mfg. Co. 

Morris Co., I. P. 

Morse Twist Drill & Machine Co. 

New England Butt Co. 


Mast Arms. 
T. H. Brady. 
Metal Polish. 
L. B. Allen & Co., Inc. 


Meters. 
Diamond Meter Co. 
Duncan Electric Manufacturing Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Stanley Instrument Co. 
Westinghouse Electric & Mfg. Co. 


Mica. 
Asheville Mica Company 
Mica Insulator Co. 
Munsell, Eugene. 
Schoonmaker, A. O. 
Sills-Eddy Mica Co. 
Model Makers. 
Franklin Model Shop. 
Parsell & Weed. 
Name-Plates. 
Murdock Corporation, The. 
Schwerdtle Stamp Co., The. 
Numbering Machines. 
Bates Machine Co. 


(Continued on page 88.) 


H. O. S. Engineering Co. 

Johnson & ny ee 
Patent Solicitors. 

Duval, Edw. 8. 

Siggers & Siggers. 
Pinions. 

New Process Raw Hide Co. 
— Covering. 

. 8. Mineral Wool Co. 

Platinum Products. 

American Platinum Works. 

Baker & Co., Inc. 


Platinum Wire and Sheet, Plati- 
num Crucibles and Dishes, Plati. 
num Rivets. 

Baker & Co., Inc. 
Poles, Brackets, Pins, Ties, Cross. 
Arms, Climbers, Ete. ” 
Donnelly, John. 
Eccleston Lumber Co. 
Elmore-Fowler-Jacobs Co. 
Klein & Sons, Mathias. 
Lindsley Bros. Co. 
Phelan, D. W. 
Valentine-Clark Co. 
Wyckoff Pipe & Creosoting Co. 

Rail-Bonds. 

General Electric Co. 
Roebling’s Sons Co., John A. 

Railway Car ee. 

Consolidated Railway, Electr c 

Lighting & Equipment Co. 
Railway Specialties (Electric). 

Bunnell & Co., J. H. 

Central Electric Co. 

Continuous Rail Joint Co. of America. 
Electric Appliance Co. 

General Electric Co. 

— Electric & Railway Supply 


0. 
Stuart-Howland Co. 
Westinghouse Electric & Mfg. Co. 
Reflectors. 
Frink, I. P. 
Wheeler Reflector Co. 
Repairs. 
Chicago Edison Co. 
Replacers Incandescent Lamp. 
Incandescent Electric Light Manip- 
ulator Co. 
Rheostats. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
General Electric Co. 
Gen’! Incandescent Arc Light Uo. 
Schools. 
American School of Correspondence. 
Baker, Joseph B. 
Electrical Engineer Institute of Cor- 
respondence Instruction. 
International Text Book Co. 
McGill University. 
Michigan College of Mines. 
Polytechnic Institute of Brooklyn. 


Seals. 
Schwerdtle Stamp Co., The. 


Signs. 
lectric Motor & Equipment Co. 
Sockets. 
Benjamin Electric Mfg. Co. 
Bryant Electric Co. 
H. T. Paiste Co. 
Perkins Electric Switch Mfg. Co. 
Trumbull Electric Co. 
Yost Electric Mfg. Co. 
Soldering Sticks and Paste. 
Allen & Co., L. B. 
Burnley Battery & Mfg. Co. 
Kester Electric Mfg. Co. 
Sparking Points. 
Baker & Co., Inc. 
Specialties. 
Boston Electric Co 
Edwards & Co. 
Electric Contract Co. 
Frankel Display Fixture Co. 4 
Gen’) Incandescent Are Light Co. 
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T Hi F (¢ A LC UJ L AG R A b H SAVES THE BRAINS OF WORRIED MEN 


No guess-work as to the cost of factory products. 

All your guesses may be wrong. 

WITH THE CALCULAGRAPH it is not necessary to ex- 
amine several yards of tape nor to go over a large card or sheet to 
pick out from a mass of confusing figures workman’s numbers and 
times of starting and stopping to subtract one from the other and 
ss By post the result. 

SS . WITH THE CALCULAGRAPH the result is determined 
and printed upon each card and the cards are bunched for additions. 

WITH THE CALCULA- 
GRAPH you can quickly and 
surely furnish data for finding 
piece prices for the extra and new 
products. 

THE CALCULAGRAPH 
eliminates errors, saves labor and 
helps to earn dividends. 





Lt: 











2 /  CALCULAGRAPH COMPANY 


1413 Jewelers Building, New York City, U.S. A. 


SEND FOR BOOKLET 








8? 




















KELLOGG= 


The Telephone EVERY 
ELECTRICAL 


Apparatus for 
REQUISITE 


Strength 
Longevity 
Elegance 
Reliability 
E.conomy 








If you want the best in Tele- 
Phones write us for quotations 








Kellogg Switchboard 
G&G Supply Company 


GREEN AND CONGRESS STREETS, CHICAGO 











Electric Building, Cleveland 
Keystone Telephone Building, Philadelphia 
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IT’S A BEAUTY 


WHAT ? 
OUR NEW 1904 SWITCHBOARD 


Self-Restoring Drop. 
New Key with Ring-back 


SEND FOR FULL DATA 


EUREKA ELECTRIC COMPANY 


CHICACO CENOA, ILL. 























CAN'T HEAR 


is the trouble with most 
receivers.. 
have such 
NEV trouble with * 
the §=C re- 


ceivers, as we have reached 





perfection in this line and 
they have been the standard 
used by this company since 
1894. "They have stood the 








test of time. The principal 
change in their construction 
is the method of adjustment and assembly of parts. 
We give purchasers the option of this or an all-rubber 
receiver. Do you want to know more about them? 
Send for Bulletins. 


Stromberg-Carlson Telephone Mig. Co. 


Gen’! and Eastern Sales Office Sales Department 
ROCHESTER, N. Y. CHICAGO, ILL. 





_ J 












AOEPENDEY, Leich Four-Party 
4 alll I) 4 Selective 


Money Makers 


Have no springs to adjust; no relays to get out of order; have 
condensers in bell circuit to prevent battery loss. Line conditions do 
not atfect their operation. 

WRITE FOR OUR SELECTIVE BULLETIN No. A 2 


Let us refer you to some exchange using our system, that is the 
best proof. 


Magneto or Central Energy Telephones 
and Switchboards 


American Independents Guaranteed 


American Electric 
Telephone Co. 


36-58 W. JacKson Boulevard 
Chicago, III. 









EPEND, 
WV ROCAL EN > 


Trance | 


ELEBHONE 






, 











CLASSIFIED INDEX. 
(Continued from page 86.) 


Specialties. 
Incan. Elec. Light Manipulating Co. 
Ithaca Electric & Novelty Co. 
Lundin Electric & Machine Co. 
Marshall-Sanders Co. 
Phelps Co. 
Yost Electric Mfg. Co. 


Speed Limits. 
Consolidated Engine-Stop Co. 


Staple Drivers. 
C. H. Minchin. 


Steam Heating. 
American District Steam Co. 
Steam Specialties. 
Lunkenheimer Co., The. 
Robertson & Sons, Jas. L. 
U. S. Mineral Wool Co. 


Steel Spring Wire. 
Barnes Co., The Wallace. - 
Cary Spring Works. 
Manross, F. N. 

Steel Stamps. 

The Schwerdtle Stamp Co. 


Steneils. 
The Schwerdtle Stamp Co. 


Storage Batteries. 
American Battery Co. 
Columbus Storage Battery Co. 
Dayton Electric Mfg. Co. 
Electric Storage Battery Co 
Gould Storage Battery Co. 
National Battery Co. 
Smith Storage Battery Co. 
United States Battery Co. 


Switchboards. 
Bossert Electric Construction Co. 
Bullock Electric Mfg. Co. 
FortWayne Electric Works. 
General Electric Co. 
Gen’! Incandescent Are Light Co. 
H. O. S. Engineering Co. 
Jobnson & Morton. 
La Roche Co., F. A. 
Wagner Electric Mfg Co. 
Walker Co. 
Western Electric Co. 
Switches, Etc. 
Abbott, Eugene B. 
Central Electric Co. 
Chase-Shawmut Co. 
Cutter Electrical & Mfg. Co. 
Edwards & Co. 
General Electric Co. 
Gen’! Incandescent Arc Light Co. 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 
Hartman Circuit Breaker Co. 
Hill Electric Co., W. 8. 
Johnson & Morton. 
La Roche Co., F. A. 
Marshall-Sanders Co. 
Trumbull Electric Co 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Tape and Splicing Compound. 
Okonite a ° ; ™ 
Telegraph 4 Wireless. 
Clark, Thos. E., Wireless Telegraph 
& Telephone Co. 
Telegraph Poles. 
Baker Supply & Construction Co. 
Telegraph Supplies. 
Bunnell & Co., J. H. 
Stuart-Howland Co. 


Telephones. ; 
American Bell Telephone Co. 
American Electric Telephone Co. 
Automatic Electric Co. 
Central Electric Co. 
Chicago Writing Machine Co. 
Couch & Co., 8. H. ; 
Eureka Electric Co. 
Fahnestock Transmitter Co. 
Kellogg Switchboard & Supply Co. 
New York Telephone Co. 
North Electric Co. 
Stanley & Patterson 
Stromberg-Carlson Telephone 
Mfg. Co. 
Swedish-American Telephone Co. 
Viaduct Mfg. Co. 
Wesco Supply Co, 
Western Telephone Mfg. Co. 
Telephone Parts. 
W. J. Barr, 


Telephone Supplies. 
Calculagraph Co. 
Electric Utilities Co. 


Testing Bureau. 
Lamp Testing Bureau. 


Ties, Cross-Arms, Brackets, P 
Climbers, Ete.” ns 
Central Electric Co, 

Donnelly, John. 

Eccleston Lumber Co. 

Elmore, Fowler, Jacobs Co 
Klein & Son, Mathias 

Phelan, D. W. 

Valentine-Clark Co. 

Wyckoff Pipe & Creosoting Co. 

Time Stamps. 

Calculagraph Co. 


Time Switches. 
Abbott, Eugene B. 
Ballou-Hutchins Electric Co. 
Electric Motor & Equipment Co. 
Hartford Time Switch Co. 
Tool Chests. 
Vanderman Plumbing & Heating Co. 
Tools. 
Jessops & Sons, Wm. 
Morse Twist Drill Co. 


Transformers. 
Christensen Engineering Co, 
Fort Wayne Electric Works. 
National Electric Co. 
New York & Ohio Co, 
Peerless Electric Co. 
Stanley Electric Mfg. Co. 
Valentine-Clark Co. 
Vindex Electric Co. 
Wagner Electric Mfg. Co. 
Warren Electric & Specialty Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co, 
Turbines. 
Dayton Globe Iron Works Co. 
Morris Company, I. P 
Turbine Engineering Co. 
Turbine Governors. 
Lombard Water-Wheel Gov. Co. 
Lunkenheimer Co., The. 


Valves. 
Lunkenheimer Co., The. 
Varnish, Insulating. 
Massachusetts Chemical Co. 
Sterling Varnish Co. 


Watchman’s Clocks. 
American Watchman’s Time De. 
tector Co. 


Water- Wheels. 
Leffel & Co., Jas. 
Risdon-Alcott Turbine Co. 
Stilwell-Bierce & Smith-Vaile Co. 


Water-Wheel Governors. 
Lombard Water-Wheel Co. 
Woodward Governor Co. 


Whistles. 
Lunkenheimer Co., The. 
Winding Machinery. 
American Insulating Machinery Co. 
Wires and Cables. 
American Electrical Works. 
American Steel & Wire Co. 
Atlantic Insulated Wire’& Cable Co. 
Bridgeport Brass Co. 
Brixey, W. R 
Central Electric Co. 
Chicago Insulated Wire Co. 
Collyer Insulated Wire-Co. 
Crescent Insulated Wire & Cable Cu. 
Driver Harris Wire Co. 
Electric Appliance Co. 
General Electric Co. 
Hazard Mfg. Co. 
India Rubber & Gutta Percha In- 
sulating Co. 
Indiana Rubber & Insulated Wire Co. 
Montauk Fire-Detecting Wire Co. 
National Conduit and Cable Co. 
National India Rubber Co. - 
New York Insulated Wire Co. 
Okonite Co., The. . 
Phillips Insulated Wire Co. 
Phosphor-Bronze Smelting Co., Lid. 
Roebling’s Sons Co., John A. 
Safety Insulated Wire & Cable Co. 
Simplex Electrical Co. 
Standard Underground Cable Co 
Western Electric Co. 
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No. 351. For Concealed Wiring 
No. 321. For Exposed Wiring 


IF OUR TELEPHONES ARE PLEASING OTHERS, WHY WILL THEY 


with the mystery left out 








There is no end to expense and trouble when cheap 
inferior telephones are used. The first expense is the 
only one when our high grade instruments are used. 
We guarantee them to give perfect satisfaction if 
properly installed a 77) a a 77 a 


Not cheapest, but least expensive. The same standard 
of excellence which characterizes all our specialties a 


Our superb factory facilities enable us to manufacture 
every part of the apparatus, and we are positive of 
the quality and accuracy of each piece a a a 


Do not confuse our Switch Arm style with those of other 
manufacture. A station can be called whether the switch 
arm has been returned to the **home’’ station or not 


Our letai Flush Style is the handsomest intercommuni- 
cating instrument ever manufactured a 77] 77] 


OUR BULLETIN NUMBER ONE EXPLAINS FULLY 














No. 391. For Concealed Wiring 
No. 371. For Exposed Wiring 


NOT PLEASE YOU? 


89 








HOTEL “ANNUNCIPHONE” SYSTEM 


AS COMPLETE AS A TELEPHONE SWITCHBOARD OUTFIT, AND LESS EXPENSIVE 








Furnishing intercommunication between room and office, and between 
different rooms or departments of hotel v7] a 7] v7] 77] 


A Special Jack for outside service can be furnished, enabling intercommuni- 
cation between office or rooms and subscribers of local telephone exchange 


In addition, we can supply Listening-In Cams, Supervisory Signals and 
Separate Ringing Keys for Cord Pairs a a a a 77] 


Our Special Automatic Safeguard Fire Alarm Device gives the best form 
of notification in case of fire that is in use. Simple and accurate a 77) 


FOLDER ‘*ANNUNCIPHONE SYSTES1’’ EXPLAINS FULLY 








MANUFACTURED BY 





ELECTRIC GAS LIGHTING CO. 


115 PURCHASE STREET BOSTON, MASS. 
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Westinghouse-Parsons 


Steam Turbine 
The only Steam Turbine of World-Wide Application 


Excepting small units 








Exhaust Steam 


With Westinghouse-Parsons Turbines operated 
in connection with surface condensers, the ex- 
haust steam is absolutely free from oil and may 
be returned direct to the boilers. 


The importance of this will be appreciated 
where feed water is an item to be reckoned with. 














Westinghouse-Parsons 2,500 H.-P. Steam Turbine-Generating Unit, Installed. 
For further particulars address nearest sales office at 


The Westinghouse Machine Co. 


Works, East Pittsburg, Pa. 


ne { New York, 10 Bridge Street Chicago, 171 La Salle Street Pittsburg, Westinghouse Bldg.- 
—_ * ) Boston, 131 State Street Detroit, Union Trust Bldg. Philadelphia, Stephen Girard Bldg. 


Designers and Builders of 
Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


























THEBw 1904 EDITION 


Standard Wiring 


For Electric Light and Power 


By H. C. CUSHING, Jr., A. I. BE. E., Electrical Engineer and Inspector. 
ADO PTED By the Fire Underwriters of the United States 
By Cornell University, Stanford University and other Technical Colleges and Schoois 
By over 47,000 Electrical Engineers, Central Station Managers and Wiremen 


BEC AU SE It is the only book on Wiring and Construction kept strictly up to date 
It contains all the necessary Tables, Rules, Formulas and Illustrations 
It settles disputes, and if referred to before wiring will prevent disputes 


FLEXIBLE LBATHER COVER (Pocket Size) $1. Sent post paid upon receipt of price, by 


ELECTRICAL REVIEW PUB. CO., 13-21 Park Row, NEW YORK 
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Westinghouse 
Direct Current 
Switchboard Instruments 














Meet the most 
exacting requirements 





> 


Type E Ammeter Type E Voltmeter 





Accurate 
and Permanent 
Calibration 


Perfectly Dead Beat 
allowing the reading to be 
taken quickly and exactly 





Type H Ammeter Type H Voltmeter 





The Moving Element 


weighs less than that of any 
PN || | other instrument of the kind, 
AQ OE | friction being a_ negligible 
NOHOUSEELEC.& MFG Co : 

ee quantity 


\! Cc 77 fi 
mY ~~ j 
Ne ew, % “if 
—* mt y/ 





— 


Type D Ammeter Type D Voltmeter 


For information address 


Westinghouse Electric & Mfg. Co. 


Sales Offices in Every Large City Pittsburg, Pa. 


For the Domision of Canada, Canadian Westinghouse Co., Limited, Hamilton, Ontario 
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CRESCENT RUBBER INSULATED | | oe cee ante sod Largs Often 


Theatre and Hotel Lob: 
pepe ge . = y ~»- Lodge and Club Reems, n 


ARTISTIC and. 
EFFECTIVE . 


No. 2779 : This is one of our line of Sectional 
Cluster Reflectors. Styles and sizes 
all possible requirements. Catalogue ; 
Estimates Free. H 








EVERY KIND OF REFLECTOR FOR ELECTRIC LIGHTIN 


I. P. Frink, 551 Pearl St., New Yor 


oot ee ABIRSHAW 
TEDL MAVIENT G0 secre | | =) WIRES AND CABLES | 
a —— ~The India Rubber and Gutta-Percha Insulating Go, | 


Every electrical book is either published or for sale by us. SALES OFFICE, 15 CORTLANDT ST., NEW YORK 
ELECTRICAL REVIEW, 13-21 Park Row, New York. OFFICE AND FACTORY, “2XW2°P YONKERS, N. ¥, 















































If you desire prices on the’ 
best grade of 


Insulated Wire of any kind 
Write to 
John A. Roebling’s Sons fn 
TRENTON, N. J. 
a Mechanical Oil Pump 


A Mechanical Oil Pump to be a success should embody the 
“0, K. ” WEATHER- PROOF, ae 2 V following principles: ‘1t should be simple, practical, well made, 
| durable, reliable, absolutely positive, and devoid of clap-trap 


SLOW-BURNING WEATHER-PROOF nies ‘| caiees Gt che ahove Sate. ix towiee-tas leis. Suir ati 
f 











oil where it 1s needed. Every pump rigidly tested, inspected 


AND IDEAL WIRE. Eee and warranted to satisfy. Specify ‘*Lunkenheimer”” make and 
i  e 


order from your dealer. Write for Catalog of Brass and Iron 
Valves, Injectors, Whistles, Lubricators, Steam ~_— Oil and 
Grease Cups, etc., all of superior quality. 


THE LUNKENHEIMER CO., Sole Makers 
CINCINNATI, O., U. S. A. 


PHILLIPS INSULATED WIRE CO. ssl 


New York: 26 Cortlandt St. London: 35 Great Dover St. 
OFFICE AND FACTORV, PAWTUCKET, R. I. 19 ' Paris: 24 Boulevard Voltaire 


VICE to any electric bell circuit, without change — a ELECTRICAL CODE STANDARD 


of wiring. 


LOW PRICED! PRACTICAL! GUARANTEED! | Prices and Samples on Application 


—_ 11 FLATI Fo pn ne ae 2 RK CITY | COLLYER INSULATED WIRE AND 


Metaphone AGENTS WANTED IN EVERY STATE. SEND FOR CIRCULAR | : C ABLE COMP AN : fata 


PRICES ano SAMPLES ON APPLICATION. 
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